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CAT! 


RHT 

Controllers 
Switch 


■748201  08725  "  i 


With  ICOJVTs  New  IC-281H  . 


It's  Not  Just  2  M  Anymore! 

(2  M  mobile  transceiver  with  440  MHz  receive!) 


New  Exciting  Features! 

Bonus  Receive  Bond  -  The  430  (440)  MHz 
bonus  band  is  available  for  receive.  Enables 
full  dupk%  erossband  operation  between  the 
2  M  and  "0  cm  bands,  Crosshand  repeal 
from  *40  MHz  to  2  M- 

Scratch  Pad  Memories  -  10  scratch  pad 
memories  automatically  store  your  10 

previously  transmitted  frequencies  (5  simplex 
and  5  duplex)  for  instant  recall. 
No  fumbling  around  trying  to  write  down, 
or  store  into  regular  memories,  frequencies 
which  you  want  to  use  temporarily: 

Memory  Alienation  Function  -  60  regular 

memory  channels  can  be  divided  between  the 
main  and  bonus  band.  You  can  organize  your 
memories  for  maximum  efficiency7  and 
listening  preference. 

Automatic  Memory  Channel  Advance  - 
After  a  memory  channel  is  programmed,  the 
channel  indicator  automatically  advances, 
speeding  up  the  programming  process. 

Tone  Scan*  -  Scans,  detects  and  sets  the 

subaudible  tone.  Permits  access  to  a  repeater 
when  you  don't  know  the  tone  frequency. 

•  Optional  UT45  rttpiimi. 

Voice  Synthesizer*  -  The  1C-281H 
announces  the  operating 
frequency;  enabling  quick 
confirmation  without 
taking  your  eyes  off  the 
road.  Very  helpful  for 
visually  impaired 
operators,  too, 

■  Optional  inVfcfc  required. 

Pocket  "Plug 
and  Ploy" 
Operation 

Data  Jack  - 
Connects  a  TNC 
directly  to  the 
modulation  circuit 
for  packet  conve- 
nience. 


IC2S1H  144  MHz 

FWTronsceivfer 


9600  BPS  Capability  -  No  modifications 
necessary.  Provides  higher  performance 
packet  operations. 

Modulation  Grcuit  -  Newly  designed, 
prevents  over  modulation  even  during  high 
data  throughput. 


Rugged,  Durable  Construction 

Die  Cast  Aluminum  Frame  Construction  - 
Meets  the  highest  standards  to  provide 
reliability  and  long  life,  ^  ill  enhance  pur 
trade-in  value  years  later. 


Large  Heat  Sink  -  Dissipates  the  heat 
to  maintain  power  output  and  stability 
characteristics. 

Simple  Operation 

Remote  Control  Microphone  -  Puts  the 
operation  of  several  functions  at  your 
fingertips. 

Auto  Dialing  Capability  ~  Programs  14 
telephone  numbers  for  autodial  via  repeater 
autopatch, 

*One  Posh"  Action  Switches  -  Eliminates 

the  need  for  "two  step  function  switch 
operation-  Simplifies  mobile  operations  for 
convenience  and  safety. 

Large  Display  -  Easy  to  see  and  logically 
organized  for  easy  interpretation. 

Auto  Power  OH  -  Shuts  the  transceiver 
down  (when  programmed),  iireal  for 
bedside  use. 

Compatible  Accessories  -  For  easy  mounting 
and  operation. 

And  More! 

•  BuJltHii  ftiger  ajiij  Cudc  Squelch 

•  Optional  Tone  Squelch  and  Pocket  Beep 
*  Scanning 
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(DM  tea.  Ik 

7310  1 1  *lfc  Am   ME    Relkrw  WJ  ttDOl 
All  '.ruled  spu  \\\'.  nliistn  Hibjefl  to  ihnnpe  wUh^Lil  nnl«E  pr  neligulienv 
All  KOW  Tndias  tinnHrronily  bkccdJ  Fu  f  egutarJons  llmiling  spurious 
pinh'ia.ns.  ihu  ItflM  lap  hi  a  rtgnr«r«l  irdwwrlt  al  ICDM.  Ire  281MI 293T 


For  more  information  call  our 
brochure  hotline:  (206)  450-6088 


ICOM 
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Now 

The  Company  That  Takes 
Around  The  World  Lets\fouTake 
T&  World  Around  With  You. 


The  Drake  SW8  -  Finally,  Professional  Desktop 
Performance  In  An  Affordable,  Portable  World  Band  Shortwave, 


The  company  that  has  been 
setting  the  standards  in  premium- 
quality  world  band  shortwave 
performance  now  puts  top-of- 
theHine  features  and  technology 
at  your  fingertips  with  the 
SW8. .  .wherever  you  rant  to 
take  it  Designed  for  both  desktop 
use  and  easy  portability,  the 


Drake  SW8  includes  many  of 
the  same  features  that  have  made 
Drake  a  perennial  favorite  of 
experts  -  superb  audio,  versatility, 
and  the  unique  combination  of 
professional  quality  and  functional 
simplicity,  So  tune  in  the  world 
and  get  the  best  of  all  worlds  - 
quality  and  affordability,  desktop 


technology  and  portability. 
The  Drake  SWa 
To  order  your  SW8  direct , 
jar  more  injormalion,  orjor 

the  dealer  nearest  you  call 

1-800-968-7753 


DRAKE 


R.L  Drake  Company  ■  P :0.  Bra  3006  •  Momisburg.  OH  45343 -USA 
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500  MHz 


SPECTRUM  ANALYZER  $895. 


HADE  IN  THE  USA  ITC  SA500A  is  a  full  function  Spectrum  Analyzer  covering  all  Ham  Radio,  Two  way  Radio, 
TV,  &  CATV  frequencies  bands  to  over  500  MHz,  *  Add  Opt  3  Narrow  Band  Filter  for  only  $200  and  the  SA500A  becomes 

a  full  range  Pan  Adapter  I f  Spectrum  Display  Afrtttfcr*  TheSASOOA  Includes  Center  Frequency  Display,  SO  MHz 
Marker   Generator,   50  MHz  Tracking  Generator,   -100  dB  Dynamic  Range,  80dB  on  Screen,  and  -100  dBm  Sensitivity. 

INTRODUCTORY  OFFER 

S A500 A  With  Ctfetor  VYrqiKixT  DUjrtny,  500  MHi 
Traddnf  Generator  pUix  50  Ml  U  MuHttt  GnKtuinr 

ONLY  $895,00  * 

SA1850S  Covrrt  «S0lolB50  MHz  Jn  One  Simp,  I.NB 
Few Supply,  llQniQtnvtkfU-Mtry  Operation*  CarHngCn^ 
Cater  Fn%  Dbpbj.  The  bmi  am  Sittflll*  Anafywr  i 

ONLY  $1295,00* 

SA1300B  &  OPT.s  lf  3, 4, 6 
ONLY  $1895,00* 

SA1800C  &  OFFs  1, 3*  4, « 
ONLY  $2295,00* 

tUMll, 
SA1300B 

mmc 

OPT.  1  SOMHx  Marker  Generator 

OPT,  J  +/-  5KHi  Re*  B,  W*  Filter 

OPT.  4  t1VDCIawt*rAii»p(** 

OPTS  1000  MHi  Tracking  Generator 

OPT.  6  7  Digit  Center  Frequency  Display   S300.00 


SI  iVStOQ 

St  595,00 

$lff95*00 

$300.00 

SJ50.00 


AS  SHOWN 


1-1300  MHz  In  One  Sweep  $1,895. 


MADE  IN  USA  +/-5KHz  Resolution  Band  Width  -  7  Digit  Center  Freq,  Display  -  12vdc  operation 
-110  dBm  Sensitivity,  120  dB  Dynamic  range,  80  dB  ON  SCREEN,  Exclusive  DISPERSION  ZOOM 
Allows  scan  widths  0  MHz  to  1300  MHz  at  any  Dispersion  preset  stop,  Total  flexibility  and  ease  of  operation. 

All  New  ITC  Low  Cost  High  Performance  Oscilloscopes 

25  MHz  Dual  Trace  w/  3  in  1  TestLab  $429,      25  MHz  Dual  Trace  $339. 

+5/1  A,  +M2V/.2A  DC  Outputs  Dual  Component  Tester        40  MHz  Dual  Trace  Delayed  Sweep  $549, 


25  MH2  Scope  /  Tester 
model  ST3324 

1  mV  Vertical  Sensitivity 

X  -  Y  modes,    Z  Axis 

(intensity  modulation) 

Dual  Component   Tester 

Dual  Component  Compartor 

Triple  Output  DC  Supply 
+5  /  1A,  +/- 12  A2A 
6"  Bright  2KV  CRT 
Rise  Time  <14  nS 

Full  TV  Trigger  TV-H,  TV-V 
25  MHz  less  lesUr  same  ipec. 


model  SQ33G4 


40  MHz  Delayed  Sweep 

model  SD33I5 

Delayed  Sweep  nS  -i  Sec, 
6n  Very  Bright  12kV  CRT 
Rise  Time  <8nS 
40  MHz  special  $549.00 


oo 


IPC  Otdtacopes  Oil  the  bill 
without  emptying  the  pocket  book 
ITC  Scopes  are  a  cot  above  all 
other  low  coat  scopes  on  the 
market  today.    You  can  depend 
on  ITC  Quality  -  Perforniimce  & 
Dependability*  Phu  a  full  Two 
Year  warranty  parts  and  labor. 

rake  ADVANTAGE 

Call  800-566-1818  Today 


ADVANTAGE  instruments  corf. 

3817  S.  CARSON  ST.  #  818  CARSON  CITY  NV.  89701 
702-885-0234  FAX  702-885-7600 

PRICES*  SPECIFICATIONS  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION.  F-O.R  CARSON  CI  fY  NV.  NV,  RESIDENTS  ADD  SALES  TAX 


CIRCLE  149  ON  READER  SERVICE  CARD 


THE  TEAM 

PUBLISHER/EDITOR 

Wayne  Green  W2NSD/1 

ASSOCIATE  PUBLISHER/EDITOR 
DavkJCassidyNlGPH 


MANAGING  EDITOR 
Hope  Currier 

SENIOR/TECHNICAL  EDrTOR 
Charles  Warrington  WA1R2W 

EDfrORiAL  ASSOCIATE 
Joyce  Sawtelle 

CONTRIBUTING  EDITORS 

BUI  Brown  WBfiELK 
MikeBryceWBSVGE 
Joseph  E,  Carr  K41PV 
Michael  Gem  KBlUM 
Jim  Gray  W1XU/7 
Chuck  Houghton  WB6IGP 
Arnie  Johnson  N1BAC 
Dr  Marc  Leavey  WA3AJR 
Andy  MacAllfsler  WA5ZIB 
Joe  Moell  K0OV 
Carole  Perry  WB2MGP 
Jeffrey  Sloman  N1 EWO 

ADVERTISING  SALES  MANAGER 

Dan  Kaiper 

ADVERTISING  COORDINATOR 

Judy  Walker 

1^603-924-0058 
1  -800-274-7373 
FAX:  1-603-924-9327 

GRAPHIC  DESIGN 
Suzanne  Serf 

GRAPHIC  SERVICES 

FifmWorks,  Inc. 
Antn/n  NH 

GRAPHICS  MANAGER 
Linda  Drew 

CIRCULATION  MANAGER 

Harvey  Chandler 

To  Subscribe:  1  -800-289-0388 

WAYNE  GREEN,  INC. 

Editorial  Offices 
70  Route  202N 

Peterborough  NH  03458 

1-603-924-0056; 
FAX:  1-603-924-9327 

Subscription  Services 
1-800*289-0388 

Foreign  Subscribers 
1-609-461-8432 

Reprints:  S3.00  per  article. 
Bacfc  issues:  S4.00  each 
Write  to  73  Amateur  Radio  Today, 
Reprints.  70  Route  202N. 
Peterborough.  NH  03458, 

Printed  in  the  U.S  A  by  Quad 
Graphics,  Thomaston,  Georgia. 


10 


16 


22 


36 


24 


26 


32 


fgAmateur 


September  1994 
Issue  #408 


Radio  Today 

TABLE  OF  CONTENTS 


FEATURES 


DEPARTMENTS 


Compact  160  Meter  Transmitting  Loop  Antenna 

You  don't  need  to  move  to  a  new  QTHi „.„ „..o G2BZQ 

The  Discriminator 

A  directional  receiving  antenna  for  hams  and  SWLs ,„.. G2BZQ 

Low-Cost  Transmission  Lines 

What  you  don't  know  can  cost  you K5DKZ 

The  Challenge  of  1750  Meters 

No  license  required., WD4PLI/6 


REVIEWS 


The  HOFI  Antenna  Switch 

Quality  at  every  turn ,. „„„, WA4BLC 

Computer  Automation  Technology's  CAT  1000  and  CAT  300 
Repeater  Controllers 

An  outstanding  value  in  a  crowded  marketplace. K1ZJH 

The  Yaesu  FT-11R  Miniature 

Tiny  gets  tenific^ « , K81UM 


64  Above  and  Beyond 

73  Ad  Index 

69  Ask  Kaboom 
62  ATV 

79  Barter  n"  Buy 
50  Carr's  Corner 
57  Dealer  Directory 
17  Feedback  Index 
54  Hams  with  Class 
46  Hamsats 

56  Homing  In 

6  Letters 

4  Never  Say  Die 

80  New  Products 

61  Packet  &  Computers 

79  Propagation 

52  QRP 

5  QRX 

43  RTTYLoop 

70  73  International 
76  Special  Events 


"Where  the  heck  are  we  going?"  Turn  to  "Homing  In'  on  page  56  to  find  out 


FEEDBACK^, 
FEEDBACK! 

Ii\  like  being  there — right 
here  in  mjr  'of¥icc<»!  How? 
Jusi  uke  wfwitf^e  or  our 
If  E-'DBACK  card  on  pace 
1 7,  You  J  J  notice  J  feedback 
number  m  the  ixr^innmg  of 
each  uriide  ;tfiil  column, 
Wc\l  hki:  vou  to  rjIC  whul 
you  read  *o  thai  we  eun 
pmni  ivlui  type*  of  thinp 
von  like  beM.  And  rhen  wc 
will  dnm  one  Fcedhji.Lk 
curd  euch  month  fori  tree 
subscription  to  ?$. 


On  the  cover:  The  new  Comet  HA-4S  Mobile  HF  Antenna  (photo  by  Wayne  Hoidenl  Read  about  it  in  "New  Products," page  80, 


Manuscripts  Coninbutions  in  the  form  or  manuscript  with  drawings  and/or  photographs  are  welcome  and  will 
be  considered  for  possible  publication,  We  can  assume  no  responsibility  tor  Joss  or  damage  to  any  material. 
Please  enclose  a  stamped,  setf- addressed  envelope  wrth  each  submission.  Payment  for  the  use  o(  any  unsolicit- 
ed materia!  will  be  made  upon  publication  A  premium  will  be  paid  for  accepted  articles  thai  have  been  submitted 
electronically  (CompuServe  ppn  70310,775)  or  on  disk  as  an  IBM-compahbJe  ASCII  hie.  You  can  also  contact  us 
m  ihe  73  BBS  at  {603)  924-9343,  300—2400  baud,  B  data  bits,  no  parity,  one  stop  tut-  All  coninbuiions  should  be 
directed  to  the  7J  editorial  offices  How  io  Write  for  73'  guidelines  are  available  upon  request.  US  citizens  must 
include  their  Social  Security  number  with  submitted  manuscripts 

73  Amateur  Radio  Today  (ISSN  1 052- £522 }  is  published  monthly  by  Wayne  Green  Inc..  70  Route  202  North, 
Peterborough  NH  03458.  Entire  contents  £1994  by  Wayne  Green  Inc.  No  part  of  this  publication  may  be  repro- 
duced without  written  perrnisson  of  the  publisher.  For  Subscription  Services,  wnte  to  73  Amateur  Radio  Today. 
P.O.  Boa  7683.  Rrvenon  NJ  08077-7693.  or  call  1-800-289-0388  The  subscription  rale  is  one  year  $24  97,  rwo 
years  £39.97:  Canada:  S34  21  for  one  year  S57.75  for  two  years,  ancjudjng  postage  and  TTn  GST.  Foreign 
postage;  51 9  00  surface  or  $42.00  airmarl  addntorraf  per  year.  Air  foreign  orders  must  be  accompanied  by  pay- 
ment in  US  funds.  Second  class  postage  paid  al  Peterborough,  NH.  and  at  additional  mailing  offices.  Canadian 
second  class  mail  registration  *M78lQt.  Canadian  GST  registration  #125393314  Microfilm  Edition — Unjversrty 
Microfilm,  Ann  Arbor  Ml  48106  POSTMASTER  Send  address  changes  to  73  Amateur  Radio  Today.  PO  Box 
7693,  FUverton  NJ  08077-7893, 

Contract:  Want  to  be  famous?  Impress  your  friends?  Immortalize  your  talents?  Submit  your  best  shot  for  an 
upcoming  73  cover  photo.  We  might  even  pay  you. 


Editorial  Offices 

70  Route  202N 

Peterborough  NH  03458 

phone:  603-924-0058 

Advertising  Offices 

70  Rfluia.  202N 

Peterborough  NH  03458 

phone:  800-274*7373 

Circulation  Offices 

70  Route  202N 

Peterborough  NH  034 5S 

phone:  603*924*0058 


73  Amateur  Radio  Today  •  September.  1 994  3 


Number  1  on  your  Feedback  card 


N 


EVER  SA  Y  DIE 


Wayne  Green  W2NSD/1 


Retrospective 

With  the  35th  year  of  73  starting 
next  month,  it  almost  got  me  to  think- 
ing. Back  in  1960,  when  I  started  the 
magazine  \  never  would  have  guessed 
that  I'd  stilt  be  at  it  over  30  years  laier. 
1  wasn't  realty  thinking  3  lot  about  the 
future  then.  I  just  knew  that  the  maga- 
zine was  needed,  so  I  went  ahead  and 
started  it.  CO  was  mostly  columns  and 
contests;  QST  was  club  news. 
Builders  needed  a  magazine. 

I'd  been  editing  CO  for  five  years 
before  that  and  believed  thai  hams 
wanted  a  magazine  devoted  to  home 
construction.  Having  just  been  fired  by 
CQ's  publisher,  who  wanted  to  just  run 
monthly  columns  because  It  was 
cheaper,  I  sold  everything  t  could  ,  ,  ,. 
my  boat,  my  plane,  and  even  my  little 
Porsche  Speedster,  and  rounded  up 
enough  money  to  print  the  first  issue 
of  73.  It  was  an  enormous  gamble, 
and  I  had  no  backup  in  case  it  didn't 
fly.  It  was  a  one-man  operation,  with 
me  hustling  subscriptions  at  hamfests. 
bending  arms  for  articles,  calling 
prospective  advertisers,  typing  sub- 
scriber stencils,  editing  articles,  cajol- 
ing columnists,  and  so  on. 

The  worst  time  was  in  1964,  when 
the  ARRLs  so-called  Incentive  Licens- 
ing proposal  to  the  FCC  stopped  the 
growth  of  the  hobby  dead  for  several 
years.  Within  a  year  the  over-850  ham 
stores  selling  73  had  fallen  to  around  a 
hundred,  with  the  rest  being  forced  out 
of  business  by  tens  of  thousands  of 
hams  selling  their  equipment  at  fire- 
sale  prices  in  panic  over  the  ARRLs 
proposed  new  rules.  This  was  when 
over  90%  of  the  ham  manufacturers 
went  out  Of  business,  too.  The  main- 
stays such  as  Halticrafters,  Hammar- 
lund,  National,  Johnson.  MuJti-Eimac, 
Gonset,  Millent  Stancore.  Thordarson, 
and  so  on  disappeared. 

When  I  latched  onto  2m  and  re- 
peaters in  1969  as  a  way  to  build  inter- 
est, at  first  the  readers  hated  it  Then, 
gradually,  they  found  FM  was  fun  and 
suddenly  there  was  a  new  Si 00  million 
ham  industry.  It  was  this  success, 
which  only  73  promoted,  and  which 
we  know  today  commercially  as  cellu- 
lar telephones,  that  gave  me  the  idea 
for  plunging  into  computers  in  1975, 
when  the  first  microcomputer  was  in- 
troduced by  one  of  my  advertisers, 
MITS,  in  Albuquerque.  That  triggered 


the  starting  of  Byte,  Kilobaud,  Micro- 
computing, 80  Micro.  Desktop  Com- 
puting, inCidar,  Run,  and  so  on. 

Eventually  microcomputers  chal- 
lenged mainframes  and  minicomput- 
ers. In  19*64  Gordon  Moore,  one  of  the 
founders  of  Fairchild  Semiconductor, 
and  later  Intel,  predicted  that  computer 
chips  would  get  30%  cheaper  every 
year,  and  that  the  number  of  transis- 
tors that  could  be  built  on  a  silicon 
chip  would  double  every  18  months, 
These  are  known  as  Moore's  Laws, 
and  they  are  still  valid  30  years  Eater. 

By  1 983,  eight  years  into  the  micro- 
computer revolution,  I'd  watched  the 
industry  grow  at  a  steady  rate  of  235% 
a  year  My  own  publishing  mini -empire 
was  growing  at  100%  a  year.  I  joked 
that  whenever  there  seemed  like  a 
possibility  that  we  might  be  about  to 
make  a  profit  I'd  start  a  new  magazine 
and  take  care  of  that  emergency.  We 
were  always  operating  right  on  the 
edge.  Credit  rating?  When  1  decided  to 
try  and  buy  a  house  I  couldn't  find  a 
bank  that  would  give  me  a  mortgage.  I 
didn't  care  much,  I  was  happy  with  us- 
ing two  rooms  Of  my  40-room  publish- 
ing house  for  a  small  apartment.  But 
Sherry  wanted  a  house.  You  know 
how  women  are.  The  nesting  instinct, 
and  all. 

When  it  became  obvious  that  no 
matter  how  much  microcomputers 
were  dismissed  by  the  computer  in- 
dustry, they  were  going  to  win,  1  began 
to  get  overtures  to  buy  my  publishing 
company.  I  had  the  largest  collection 
of  magazines  in  the  field,  plus  a 
healthy  book  publishing  business,  and 
a  software  company  with  over  250  ti- 
tles. I  also  had  around  220  employees, 
and  every  available  building  in  town.  I 
even  bought  the  local  motel  and 
turned  it  into  2S  nice  offices,  each  with 
a  shower.  The  restaurant  was  convert- 
ed into  a  computer  lab  with  30  micro- 
computer development  stations. 

Bill  Ziff  of  Ziff-Davis  was  bidding,  as 
was  Pat  McGovern  of  IDG  [Computer' 
world}  Prentice-Hall,  and  others.  A 
British  group  even  flew  me  to  London 
on  the  Concorde  to  see  their  opera- 
tion. Though  Prentiee*Hall  had  the 
highest  bid,  once  I  met  with  their  got!- 
club-oriented  executives,  I  knew  that 
wasn't  what  I  wanted.  I  opted  for  IDG. 
I  knew  I  had  little  choice  as  far  as  sell- 
ing was  concerned.  The  megapublish- 


ers  wanted  in.  so  if  was  either  sell  oul 
for  the  best  deal  I  could  or  get 
crunched.  My  fellow  publishers  who 
refused  to  sell  were  blown  away, 

When  I  sold  my  mini-publishing 
empire,  my  production  and  circulation 
facilities  and  everything  else  went 
with  it  Sure,  I  was  promised  any  ser- 
vices I  wanted  to  start  new  magaz- 
inces,  but  the  minute  I  asked  for  them, 
they  were  unavailable,  I  found  I  would 
have  to  start  all  over  and  build  a  new 
publishing  organization.  Without  the 
publishing  support  services  there  was 
no  way  I  could  continue  to  publish  73, 
so  even  though  IDG  didn't  want  to 
be  bothered  with  a  crummy  little  ham 
radio  magazine*  they  took  it 

Unfortunately  they  handled  73  the 
same  way  they  did  my  six  other  maga- 
zines, putting  corporate  bumblers  in 
charge.  Within  a  couple  years  73  s  ad 
sales  and  circulation  had  been  cut  in 
halt  It  was  even  worse  with  my  com- 
puter magazines.  80  Micro,  which  had 
been  running  over  600  pages  a  month 
and  was  (he  third  largest  magazine  in 
the  country,  quickly  sickened  and  died. 
tnCider  (for  the  Apple),  which  had 
been  zooming,  was  soon  almost  wiped 
out  by  ZhVs  A+.  Microcomputing, 
which  I'd  started  in  1976  and  had 
been  a  steady  profit-maker  for  seven 
years,  was  repositioned  and  died  al- 
most immediately.  And  so  it  went  with 
Hot  Coco  for  the  Tandy  Color  Comput* 
er,  Desktop  Computing,  the  first  non- 
technical computer  magazine  for  busi- 
nessmen. Setting  Micros,  a  magazine 
for  computer  retailers,  and  so  on.  Run, 
for  the  Commodore,  gasped  on  for  a 
few  years. 

Meanwhile  I  started  from  scratch, 
buying  a  building  in  North  Peterbor- 
ough where  I  started  CD  Review.  I 
knew  that  compact  discs  would  quiekfy 
replace  tPs,  and  I  also  knew  thai 
around  99%  of  the  new  CDs  Issued 
would  be  disappointing,  so  i  figured 
that  there  was  a  need  for  a  magazine 
rating  new  CD  releases.  I  was  right, 

I  had  to  buy  new  typesetting  equip- 
ment. I  went  with  the  state-of-the-art 
Bedford  system.  It  was  expensive, 
costing  nearly  $1  million  by  the  time 
we  got  through.  They  had  only  deliv- 
ered part  of  the  equipment  when  Bed- 
ford went  Into  Chapter  1 1 .  We  never 
got  the  rest  of  Ihe  equipment  or  any 
money  back.  When  we  outgrew  the 


Peterborough  building  I  bought  an  old 
factory  building  in  the  next  town,  Han- 
cock, and  just  about  rebuilt  it  New 
'roof,  new  walls  with  insulation,  and  we 
divided  it  into  offices. 

CO  Review  soon  became  the  lead- 
ing music  review  magazine  in  the 
country,  with  Over  200,000  readers 
and  some  fabulous  success  stories 
from  advertisers.  Reader  surveys 
showed  that  our  readers  were  spend- 
ing over  $250  million  a  month  on  com- 
pact discs. 

It  was  along  about  this  time  that 
IDG  got  fed  up  with  losing  money  on 
73  and  ottered  to  sell  it  back  to  me. 
We  finally  struck  a  deal  where  I'd  pub- 
lish it  for  IDG  on  contract,  and  this 
continued  until  a  couple  years  ago 
when  IDG  made  an  offer  for  CD  Re- 
view that  J  couldn't  refuse  Part  of  the 
deal  was  me  getting  back  the  owner- 
ship of  73,  Taking  back  73  was  a  chal- 
lenge. IDG  had  lost  half  the  readers 
and  angered  most  ol  the  advertisers.  I 
picked  a  new  team  to  handle  it  and 
charged  them  to  be  first  with  reviews 
of  new  ham  gear,  to  publish  a  ton  of 
antenna  articles,  and  to  find  all  of  the 
simple  construction  projects  they 
could.  Also*  I  wanted  mem  to  try  and 
cover  as  many  of  the  sub-hobbies 
which  make  up  amateur  radio  as  we 
could.  Plus  I  started  writing  editorials 
again. 

It's  been  a  slow  climb  back,  but 
we've  been  gaining  readers  steadily. 
Before  73  did  its  nose  dive  it  had  had 
the  most  advertising  of  any  of  the  ham 
magazines,  plus  the  highest  ad  rates. 
How  did  we  get  away  with  that?  The 
73  readers  were  buying  more  stuff  by 
a  wide  margin  than  the  readers  of  the 
other  magazines.  We  had  a  lock  on 
the  active  hams,  with  QST  being  more 
of  Interest  to  retired  hams  who  wanted 
"to  support  the  League."  We  did  a  QST 
reader  survey  and  found  that  70%  of 
the  subscribers  never  even  looked  at 
the  ads  in  the  front  of  the  magazine, 
and  50%  didn't  bother  going  through 
what  is  essentially  a  catalog  section  in 
the  back.  With  half  their  readers  unin- 
terested in  the  advertising  and  not 
even  bothering  to  look  at  it,  it  was  no 
wonder  the  73  readers  were  buying  so 
much  more  ham  gear. 

The  Music  Business 

Two  things  got  me  into  the  music 
business.  Two  things  besides  publish- 
ing a  music  review  magazine,  that  is. 
Tve  always  loved  music,  so  I  was  hav- 
ing a  ball  helping  to  review  new  CD  re- 
leases. My  specialties  were  classical, 
country,  and  ragtime. 

When  I  heard  Scott  JopEfn's  music 
in  The  Sting.  I  wondered  how  I'd  man- 
aged  to  miss  something  so  wonderful. 
I  bought  every  LP  of  Joplln's  music  I 
could  find  and  played  them  night  and 
day  for  months.  1  got  so  I  knew  every 
note  of  everything  known  of  Jopfin's. 
But  the  more  I  listened,  the  more  I  felt 
that  none  olthe  performers  really  un- 
derstood what  Joplin  had  written. 
None  of  them  were  doing  it  right. 

While  attending  a  music  business 
Continued  on  page  74 
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MODERN.  MULTI-BAND  ANTENNA  SYSTEMS 


MOBILE 

ANTENNA 

PRODUCTS 


Modem,  high-performance  stations  use  COMET  Antennas,  Duptexers,  Triplexers  and  Accessories!  COMET  products  are  designed  to  provide 
an  exceptional  level  of  signal  quality  and  coverage  area.  Whether  operating  mobile  or  from  your  base  station,  COMET  products  make  you 
sound  good.  No  other  product  line  has  the  selection,  convenience,  quality  and  performance! 


DUAL-BAND  MOBILE  ANTENNAS 


TRI-BAND  MOBILE  ANTENNAS 


FL-67S  Dual-Band  14&'446MHz  WFoW-Over,  No  Ground  Ptane  Required 

Gain  £  WavB;  VSWR  Mai  Power:      Length:      Connector: 

146MHz  4.5dBi  ■ft  wave       1.5:1  or  (ess  150  watts       4  ir        Gold  Plated  PL -259 
446MHz  7.2dBi5/swavix  3 


CX-224/224WM0  Tri-Band  146/220/446MHZ,  w/Fotd-Ovsi  No  Ground  Plane  Required 

Gain  &  Wave:  VSWR:     Mai  Power:     Length:      Connector: 

146MHz2,15d8iS4waw  1 5:1         100  wans  3"  PL-259  or  NMO  style 

2KU-\iUmbAvm  or  less 
446MHz  6.0dBift«mx2 


*^V 


FL-62S  Dual-Band  146/446MHz  w/Fold-Over,  No  Ground  Plane  Required 
Gain  &  Wave:  VSWR:  Mai  Power:     Length:      ConnenLor: 


146MHz  3,5dB*  Vt  wave       1 .5:1  of  less     50  watts 
«6MHz6.0dE 


3  5' 


Gold  Plated  PL-259 


S8  7/SB  7NM0  Dual-Band  146/446MH?  wiFoW-Over.  No  Ground  Plane  Required 

Gain  &  Wave:  VSWR:  Mai  Power     Ltftytft:      Connector 

1 46MHz  4.5dBi£/fe  wave       1.5:1  or  less  70WFM  AT  PL-259  or 

center-loaded  NMG  style 

446MHz  7.2dBi3^  wave  x  3 


SB-5/SB  5NMO  Dual-Band  146/446MHZ  w/Fold-Over.  No  Ground  Plane  Required 
Gain  &  Wave:  VSWR:  Mai  Power:      Length:      Connector 

146MHz  3.0dBT£  ware       1.5:1  or  less    120WFM        36*  PL-259  Of 

44fiMHz  5-5dBt  V*  wave  1 2  NMO  style 


... 


~        j    ~'     ■  -■  IWIWU'  mumstMu: 


S8-2/SB-2NM0  Dual-Band  i46«4fiMHz 

Gain  &  Wave:  VSWR:  Mai  Power: 

146MHz  2.1 5dBi  M  wave      1 .5:1  or  less   6CW  FM 

446MHz  3.SdBi5^  wave 


Length: 

18' 


Connector: 

PL-259  or 
NMO  style 


JWW 


B-10/B-1 DNMO  Dual- Band  146/446MHz,  Cellular  LooVa-Nke 
Bain  &  Wave:  VSWR:  Max  Power.        Length: 


146MHzOdBi'^wave 

446MHz  2  l5dBi^  wave 


1.5:1  or  less      50WFM 


12' 


Connector; 
PL-259  or 
NMO  style 


FJ-15S  Tri-Band  52^1 46/44 6 MHz  w/Fold-Over 

Gain  &  Wave:  VSWR:     Mai  Pawer: 

52MHz2l5dBiV4wave  1.5:1         120  WF« 

1 46MKz  4  5dBi  *>\  wave  or  tess 
446MHz  7.24Bift  wave  x  3 


Conneclor 
PL-259 


HF  MOBILE  AND  HT  ANTENNAS 


HA-4S  Quad-BamJ  HP W*(20)/157l2no  Meters  w/Fold-Over 

Wave:       VSWH:        Weight:        Length:    Max  Power  Connector: 

V-iwave      2:1  or  less    1lb.14oz.     4*4'         120WSSB  PL259 

(20OW  SSB  26MHz) 
"L-14H5  Optional  20  Meier  Coil 


•**//* 


SH-55  Super  Flexible  1467446MHz  HT  Antenna 

Gain  &  Wave:  Max  Power:    Length: 

146MHz  f  ,5dBi  Vt  wave       10  watts        1 5.5' 
446MHz3.2dBiHwavei2 


Connector: 
MIC 


CH-722SA  High  Gain  HT  Antenna 

Gam  4  Wave:  146MHz  3  OdBr*  wave 

445MHa  5  5a8i  H  wave  1 2 

Max  Power:  50  watts 

Length:  35',  2  sections,  18"  each 

Connector:  BMC 


CH-32  MrracJeBaby 
14tV446MHzHT  Antenna 

Gam  &  Wave:  OdB  V*  wave 
Mai  Power;  10  watts 
Length;  1,75' 
Connector:  BMC 


DUPLEXERS  AND  MOBILE  MOUNTS 


B-2Q  E-20NMO  Dual-Band  i46'446MHz.  Cellular  Appearance, 

No  Ground  Plane  Required 

Gain  £  Wave:  VSWR:  Mai  Power        Length 

146MHz 2.i5dBM4  wave     1.5:1  or  less    SOwatts  30' 

44Slv1Hz  S.OdBI 5^  wave  x2 


Connector 
PL-259  or 

NMO  style 


SB-25/SB-2SNM0  Mono-Band  146MHz  w/Folct-Over.  No  Ground  Plane  Required 

Gain  &  Wave;  VSWR:         Mai  Power     Length:      Connector 

146MHz4.1dBi^wm       1. 5:1  or  less    100WFM        A  9  PL-259  or 

center  loaded  NMO  style 


COMET  products  are  available  from 
most  major  dealers.  For  customer 
service  dj  a  complete  catalog, 
please  calt  us  at  BQGY962-2611 
We're  confident  COMET  products 
and  accessories  will  enable  you  to 
enjoy  Amateur  Radio  to  its  fullest! 

NCG  COMPANIES 
1275  North  Grove  Street 
Anaheim,  CA  92806 
(714IB30-4541 
FAX  (714)  630-7024 


MINI  SPEAKER/MIC 


NCG 


HM-P2K/F 

Mini  spKrMiic'eaTurinQ  lull 
TX/RX  quality ' 

LifltiT  weighi  eitremcfy 
small -  lie* vrili oAr 
podctfdip- 

HM-P2K:  Kenwood  Version 

HM-P2F:  tcom/Yaesu 

StanrfaroVAIincateliC. 


CM1KK,  I,  J, 

14&446MH2 

Band  Pass.  Ins  Lou.  Mn  Pwr 
l3*t5OMHi,0JdB,80OwPtP 
400-54DMH*.  0.2d6. 50Ow  PEP 
isolation:  60dB 
CONNECTORS: 

4160K   4TB0I     416GJ 
Output  50-239  SG-239  SO-239 
Low  h  PL-259  PL-259  50-239 
High  In:  PL  259  N-Male  SG-239 


R5*820 
Heavy-Duty.  Low  Prolile 

Trunk  Lip  or  Match  Back 
Mount.  Rubber-coated 
base  protecls  vehicle 
paint 


SIMM  Stintfard 
Cable  Assembly 
I3&1eeiai  lowJosscow. 
Goto  ptoteaUHF  {PL  25ft 
SO-239^  axmecsms, 

305M  Standard 

Cable  Assembly 
Sameas3D4M,nut17 
fast  of  coax 


RS-21 

TtWk.  Wdti&A, 
rear  door  (van, 
blazer.  etc ) 

rnnunt  Ad'bStabie. 
to  virtually  ANY 
anaie.  Rubber- 
roared  base 
protects  vetiitie 
pact 


WS-1M 

Mullv  Adjustable 
Window  Cliu 
Mount 
nSKriothiflft 

quality  f.uan 
Gofd-rj:aied  UHF 
Conns  Tor 
Antennas  up  to 
4D1  m  height 


CK-5M  Dtiua 

Cable  Assembly 
1 3  feet  double  shielded 
very  low  toss  coax  1 12" 
RG-188  teflon  odsk  Got! 
pt3WUHF{PL-259i50- 
239}  effractors 

CK-5M5  Deluxe 

Cable  Assembly 
SameasCK-5M.  but  17 
Jed  ot  coax 


Letters 


Number  2  on  your  Feedback  card 


Bill  Burden  WB1BRE,  Strafford 
VT  Wayne.  I  was  talking  with  the  Police 
Amateur  Radio  Team  (PART)  people 
down  in  Westford.  Massachusetts,  re- 
cently. They  monitor  146.52  24  hours 
per  day.  covering  parts  of  Rt&  3  South 
and  495  West,  so  that  hams  can  call 
emergencies  directly  in  to  the  police 
station.  The  information  is  then  relayed 
Immediately  to  the  appropriate  service 
via  the  police  communications  system. 

It  has  been  interesting  to  watch  the 
dramatic  change  in  the  number  of  calls 
handled  through  PART  since  the  ad- 
vent o(  cel]ufar  telephones.  When  this 
service  was  started  many  years  ago. 
almost  alt  emergencies  were  called  in 
through  the  PART  system.  Recently, 
the  drop  in  calls  has  been  significant 
and  is  putting  the  amateur  radio  re- 
source into  a  marginal  value  situation. 

I  have  been  here  in  Vermont  for 
over  iwo  years  now  and  have  been 
able  to  monitor  emergency  communi- 
cations activities  on  several  occasions 
where  amateur  nets  were  activated  for 
support.  My  strongest  impression  has 
been  one  of  amateurs  ta Eking  to  other 
amateurs  with  little  or  no  contact  with 
the  operating  agencies  I  finally  found 
out  why!  It  seems  that  here  in  little  Ver- 
mont they  have  installed  a  statewide 
microwave  system  with  200-300  chan- 
nel capability  and  agency  intercommu- 
nication is  a  standard  thing.  Further, 
Ihe  sites  and  system  have  been  "hard- 
ened" to  survive  the  harsh  weather. 
loss  of  power,  etc.,  so  that  the  state 
communications  system  functions  well 
in  all  conditions. 

One  rumor  I  got  from  the  activities 
surrounding  the  latest  Los  Angeles 
earthquake  was  that  many  cellular 
phone  systems  survived  and  operated 
well  and  that  one  of  the  telephone 
BBSs  was  handling  large-volume 
health  and  welfare  traffic  for  the  area. 

Recent  discussions  among  some  of 
us  hem  in  New  England  support  the 
notion  that  our  role  in  emergency  com- 
munications is  changing.  While  we  will 
still  need  the  capability  to  provide  sup- 
port in  some  extraordinary  drcum- 
stances,  much  of  the  work  we  used  to 
do  is  handled  on  a  more  routine  basis 
by  the  serving  agencies  now,  They 
have  put  more  money  into  developing 
sophisticated  and  "hardened"  systems. 
In  some  ways,  we  may  be  victims  of 
having  done  a  good  job  of  convincing 
ihese  people,  by  word  and  example,  of 
the  value  of  a  good  emergency  com- 
munications system.  We  are  finding 
that  we  need  to  form  more  alliances 
with  groups  that  for  reason  of  cost  or 
skills,  simply  do  not  have  good  emer- 
gency support  communications.  A 
clear  example  is  the  American  Red 
Cross-  Our  relationship  is  very  good 
and  we  can  provide  a  valuable  service 
in  setting  up  communications  networks 
between  shelters.  The  Sky  warn  pro- 
gram promises  to  put  amateur  radio  in 


From  the  Ham  Shack 

a  position  to  be  3  vita?  resource  in 
times  of  weather  emergency. 

There  is  no  question  in  my  mind 
that  our  rote  in  emergency  communica- 
tions Is  changing  and  we  need  to  think 
about  our  future  and  seek  new  and  in- 
novative ways  to  utilize  our  skills  In 
emergency  work  so  we  don't  find  our- 
selves on  the  outside  looking  in, 

Phillip  Kawa  KA1WJQ.  Weymouth 
MA  Wayne.  I  have  never  heard  of  any 
of  your  code  tapes  but  your  editorial 
described  a  "process  of  elimination 
method"  which  is  certainly  a  log  tea  I  ap- 
proach to  learning  code  because  the 
human  mind  wants  to  be  logical.  Very 
good,  but  not  a  major  breakthrough; 
however,  J  would  like  to  hear  one  of 
your  tapes. 

Now  "MY  Method"  (which  you  fault 
me  for  keeping  a  secret  although  it's 
been  advertised  in  73  and  Radio  Fun 
for  the  last  three  years,  is  manufac- 
tured by  IMPS,  and  is  the  only  code 
tape  ever  to  get  air  play  on  commercial 
radio  and  Dayton  TV  6  o'ciock  news 
channel  22}  uses  a  simple  rhythm 
method  tor  character  recognition  and  it 
is  belter  measured  in  'beats  per 
minute"  then  characters  per  minute,  It 
takes  students  about  six  minutes  to  fa- 
miliarize themselves  with  43  code 
characters.  My  tape  is  3  major  break- 
through! (Available  from  Kawa 
Records,  P.O.  Box  319-ST  Weymouth 
MA  02160.) 

I  have  been  working  with  a  75-year- 
old  retired  mathematics  instructor/high 
school  principal  to  create  text  for  a 
newer  and  faster  version  of  "The 
Rhythm  of  the  Code"  at  20+  worn  and 
he  explained  the  following  to  me: 

The  human  mind  responds  to 
rhythm.  When  we  speak  there  is  a 
rhythm  to  if.  When  we  write  (like  your 
editorials)  there  is  a  rhythm  to  it.  When 
a  rhythm  is  applied  to  Morse  code  it 
becomes  simple  to  learn.  The  "Rhythm 
of  the  Code"  tape  does  this. 

When  you  were  in  the  Navy,  did  you 
ever  notice  a  certain  rhythm  to  a  Navy 
ship  CW  call,  such  as  NEFM  or  NERK 
(tap  your  foot  while  you  sound  out 
these  rhythms}?  Get  it?  This  is  the 
principle  I  used  in  my  method  and  will 
use  in  future  versions  of  ''Rhythm  of  the 
Code'"  that  I  will  create, 

Phiiiip—My  cotfe  tapes  aren't  any 
different  from  most  others,  or  from  ran- 
dom code  generated  by  a  computer 
program  The  difference  has  to  do  with 
not  teaming  the  characters  before  you 
start  This  is  insidious  in  that  it  sets  up 
a  look-up  fable  in  one  side  of  the  brain. 
The  ear  output  is  fed  into  the  other 
side.  The  next  step  is  to  send  the  dots 
and  dashes  over  and  look  up  the  char- 
acter. Then  the  character  is  sent  back 
to  be  written.  It's  this  back  and  forth  ac- 
tivity which  causes  the  so-called 
plateau  at  10  wpm.  That's  the  speed  of 


the  brain.  When  you  reach  that  you  are 
deep  into  frustration  territory. 

The  fast  way  to  team  the  code  is  to 
start  listening  to  random  code  at  the 
speed  you  want  to  learn.  Start  listening 
for  £rs  and  write  them  down  as  they  go 
by.  There's  no  thinking  whatever  in* 
voived,  You  are  training  your  hand  to 
write  what  your  ears  hear  automatical- 
ly This  Quick fy  becomes  a  subcon- 
scious operation  and  thus  is  far  faster 
than  the  look-up  system.  Once  the  E's 
are  automatic,  add  Ts.  and  gradually 
work  your  way  through  the  alphabet, 
it's  easier  to  team  the  most-used  fet- 
ters first:  ETAION  SHRDLU. 

Most  people  can  team  13  per  in 
about  two  days  this  way.  20  per  doesn't 
lake  much  longer, 

The  whole  idea  is  to  make  the  oper- 
ation completely  automatic  so  the  op 
doesn  't  have  to  think  or  even  listen. 
Otherwise,  one  missed  tetter  and  a 
word  is  gone  before  the  hapless  op 
can  get  back  with  it. 

No,  I  never  noticed  any  rhythm  to 
Navy  Pox.  it  just  came  at  18  per  end- 
lessly 24  hours  a  day  365  days  a  year, 
in  five-letter  groups.  But  you  know,  with 
today's  data  transmission  rates,  we 
could  send  50  years  of  Fox  in  3  35 
minutes?  t  still  remember  the  BIMEK, 
CAOOF.  and  FUSAJ  prefixes  for  Foxt 
telling  us  what  deciphering  system  to 
use.  Cheers . « ♦  Wayne 

Pete  Bartholomey  K04GKQ, 
Jacksonville  FL  I  would  like  to  recog- 
nize one  of  your  feature  writers, 
Richard  Togashi  KN6PKf  concerning 
his  'Fast  Charger  article  in  the  May 
1994  issue. 

When  I  attempted  to  gather  up  trie 
parts  for  this  project  I  discovered  that 
Digi*Key  had  discontinued  stocking  the 
47  uH  inductor  (TK4355J, 

I  mailed  a  tetter  to  Mr.  Togashi  on 
May  1 8,  requesting  a  substitute.  He  not 
only  sent  me  a  spare  inductor  that  he 
had  on  hand  (which  I  received  on  May 
31  )t  but  also  described  how  to  modify  a 
Radio  Snack  part  if  I  wanted  to  con- 
struct  the  other  version  of  the  Changer 
described  in  the  article.  I  wish  to  thank 
him  for  his  instant  response  and  for  not 
leaving  me  high  and  dry  without  a  re- 
placement part.  I  trust  that  the  rest  of 
your  staff  is  as  concerned  about  your 
readers  as  he  is  and  look  forward  to  all 
the  great  projects  Z3wtll  come  up  with 
in  the  future.  Keep  up  the  good  work. 

Richard  Molfentine  WA0KKC, 
Overland  Park  KS  Wayne,  your  com- 
ment that  some  men  take  ham  radio 
too  seriously  could  upset  their  wives.  A 
good  clue  to  the  fady  should  be  when 
the  minister  says,  "And  do  you  take  this 
ex-young-lady+  etc."  and  he  answers, 
'Fine  business."  and  Jater  that  night  he 
kisses  her  and  retorts.  "73  and  88: 

John  W.  Luebs  N2PMQ,  Camillus 
NY  Wayne,  your  June  1994  editorial 
has  moved  me  to  respond. 

I  get  so  disgusted  with  the  total  lack 
of  organization  of  your  remarks  each 
month,  but  M  have  to  admit,  l  keep  the 
magazine  near  my  easy  chair  for  many 


days  until  I  can  wade  through  every- 
thing. 73  stays  in  my  living  room  longer 
than  CO  or  QST.  and  gets  better  read 
tnan  any  other  magazine,  as  I  want  to 
eventually  read  a  El  the  many  Ideas  and 
concepts  you  nave  fo  expound  upon. 

I  would  like  to  address  a  topic  from 
your  recent  column;  hamfests. 

This  past  weekend  my  family  and  I 
participated  in  the  Rochester  Hamfest 
&  Computer  Show  in  Henrietta.  New 
York,  We  drove  the  85  miles  from 
Camillus  on  Friday  afternoon,  took 
lodging  in  a  motel,  and  attended  the 
VIP  dinner  at  the  Marriott  that  evening. 
There,  along  with  about  135  other 
hams  and  their  families,  we  rubbed  el- 
bows and  conversed  with  many  of  the 
organizers  of  the  hamfest.  bigwigs  from 
the  ARRL  and  CO  magazine.  The 
"good  ol"  boys1'  were  sol  idly  in  charge 
of  this  one.  Talk  about  the  "mossbacks" 
in  the  hobby  They  were  all  there.  My 
10-year-old  son  and  1  were  probably 
the  only  no-codes  In  the  room. 

This  is  the  biggest  hamfest  in  the 
Northeast,  The  facilities  at  the  County 
Fairgrounds  are  inadequate  to  accom- 
modate all  the  events,  so  the  seminars 
were  at  the  Marriott  Inn.  three  miles 
trom  the  other  commercial  activities,  i 
doubt  that  many  of  the  attendees  took 
much  interest  in  the  seminars. 

This  year,  I  took  a  stall  Ln  the  flea 
market  to  sell  some  unwanted  equip- 
ment. I  was  one  of  hundreds  of  ven- 
dors. The  amount  ot  old.  used  and  un- 
wanted equipment  was  absolutely  fan- 
tastic- Unfortunately,  the  number  of 
vendors  outnumbered  the  buyers,  es- 
pecially during  Saturday.  There  were 
times  when  you  could  have  shot  a  can- 
non down  any  aisfe  and  not  hit  anyone. 
Prices  came  tumbling  on  computer 
items  and  great  buys  in  complete  com- 
puter outfits  were  finally  down  around 
$30  and  still  moving.  Several  vendors 
near  me  commented  on  how  poor  the 
sales  were,  and  many  were  folding  up 
by  early  afternoon  on  Saturday, 

I  have  no  official  tally  on  the  event, 
but  I  have  heard  that  the  total  atten- 
dance was  betow  previous  years,  As  in 
the  recent  past,  this  hamfest  was  co- 
sponsored  by  CQ.  For  us  it  was  a 
great  disappointment,  but  we  had  fun 
even  if  we  didn't  sell  much.  This  tradi- 
tional hamfest  seems  to  be  going  the 
way  of  others  in  upstate  New  York  Re* 
ports  from  several  earlier  events  in  this 
area  this  year  indicate  that  ham  inter- 
est is  dropping  rapidly.  The  economy 
may  have  something  to  do  with  itf  but  I 
suspect  most  of  the  cause  is  covered 
in  your  editorial  comments. 

As  you  may  surmise,  I  share  many 
of  your  ideas  and  attitudes  toward  the 
amateur  radio  hobby,  I  too  am  con- 
cerned that  the  ARRL  and  the  "good  or 
boys"  still  dominating  Ihe  hobby  will 
cause  us  to  lose  much  of  our  frequen- 
cy spectrum,  and  further  defeat  ihe 
growing  opportunities  for  radio  activi- 
ties with  the  new  technologies,  I  wish  I 
could  do  more,  but  you  are  doing  quite 
a  bit.  Too  bad  your  circulation  isn't 
better.  By  the  way,  your  magazine  is 
getting  better,  and  advertisers  seem  to 
be  increasing, 
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You  get  more  features  for  your  dollar  with  the 

REP-200  REPEATER 

A  fully  micro  processor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

Kit  $1095;  w&t  only  $12951 


•Awailaote    for   the    143-174.    213-233. 

4HM75,  902-928  MHz  bands 
•FCC  type  accepted  for  commercial 

service  in  f  50  &  450  bands. 

•  Six  courtesy  beep  types,  Including 
two  pleasant  multi-tone  bursts. 

•  Open  or  closed  access  autopatch, 
toll-call  restrict  auto-d*soonoecl 

•  Reverse  Autopatch,  rwo  types, 

•  DTMF  CONTROL:  over  45  functions 
can  be  controlled  by  4-digll  dtmf 
command,  via  radio  or  telephone. 

•  Owner  can  inhibit  autopatch  or  re- 


peater, enable  either  open  or  dosed 
access  for  repeater  or  autopatcri.  and 
enable  tot!  calta>  reverse  patch,  ker- 
chunk filter,  site  alarm,  aux  rcvr. 

•  Change  cw  speed  and  tone,  beep 
delay,  larf  timer,  and  courtesy  beep 
type  ai  any  time  by  owner  password 
protected  dtmf  commands, 

•  Auxiliary  receiver  input  for  control  or 
cross  finking  repeaters. 

•  Color  coded  LED  status  fndi caters 


REP-200T  Voice  Message  Repeater,  as  above,  except 

includes  Digital  Voice  Recorder.    Allows  message  up  to  20  sec.  to  be 
remotely  recorded  off  the  air  and  played  back  al  user  request  by 
DTMF  command,  or  as  a  periodical  voice  *dT  or  both kit  $1145*  w&t  only  $1395 

REP-200C  Economy  Repeater,  Like  rep-2oq,  except  uses 

COR-6  Controller  (no  DTMF  control  or  autopatch).   Features  real-voice 
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Kit  only  $795,  W&t  $1095 


REP-2Q0N  Repeater,    want  to  use  your  ACC  contro&er,  etc.?  No  problem! 
Well  make  you  a  repeater  with  H  modules  onty .      „„„„   Kit  only  $695,  wM  $995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  available  in  rf-tight  enclosures,  and  with  data  modems. 
FM  EXCITERS:  2 w  continuous 

duly   TCXO  &  xSal  oven  options 
FCC  type  accepted  for  com*t 
high  band  &  uhf. 

•  TA51    50-54.  143-174.  213*233 
MHz       .kit  3109,  w&l  $189. 

.  TA4S1   420^75  MHz 
kft$109  w&t  $189 

•  TA901  902-928  MHz. 
(0  5W  out);  w&t  $219 

VHP  &  UHF  AMPLIFIERS. 

For  ftn,  ssb,  atv    Output  levels  from 

10W  to  10QW   Several  models  starting  at  $99 

FM  RECEIVERS: 
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•  R144/R220  FM  RECEIVERS  for  143^174 
or  2 1 3  -233  MHz    Sens  iti  ve  front  end. 
0  18uV,  both  crystal  S,  ceramic  if  filters 
plus  helical  resonator  front  end 
for  exceptional  selectivity  >lOOd3  at 
1 12kHz  (best  available  anywhere'} 
nutter-proof  hysteresis  squelch; 

kit  $149,  w&t  $219, 

*  R4S1  FM  RCVR,  for  420-475  MHz 
Similar  lo  above        kit  $149  w&t  $219 

-  R901  FM  RCVR.  for  902-928MHZ 
Tnple-conversion,     $16§,  w&t  5249 

.  R76  ECONOMY  FM  RCVR  for  28-30,  50-54,  73-76,  143-174,  213-233  MHz, 

w/o  helical  res,  if  selectivity  >1Q0dB  at  ±12kHz  .,.. Kits  $129,  w&t  $219 
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R7S  MONITOR  FM  RCVR  Kit  for  1QM.  6M.  73  MHz.  2Mh  hi-band,  or  220 
MHz.  F  selectivity  50dB  at  ±12kHz  Great  for  monitoring  repeaters, 
amateur  catting  frequencies,  or  packet  radio  frequencies,  and  for  listen- 
ing to  commercial  two  way  radio,  polrce,  fire  frequencies,  or  weather  forecasts. 
Good  starter  Kit,  too;  ■  v^y  to  assembfe  and  aiigr        , Kit  only  $59! 


.  R137  WEATHER  SATELLITE  RCVR  for  137  MHz  Special  if  fillers  tailored  for 
wideband  fm    Lowest  cost  receiver  available kit  only  $&9f  w&t  $149, 

•  We  also  have  preamps  and  receiving  converters  for  137  MHz,  and  we  cany  tne 
Weather  Satellite  Handbook  by  Ralph  Taggart 


Buy  at  low,  factory -direct  net  prices  and  save! 
For  complete  info,  call  or  write  for  free  catalog. 

(Send  $2  for  overseas  air  mail,} 
Order  by  mail,  fax,  or  phone <9-i i  am,  1-s  pm  eastern  time j. 

IV! in.  $5  S&H  Charge  for  first  pound  plus  add1 1  weight  &  insurance, 

Use  VISA.  Mastercard,  check,  or  UPS  CO,D, 


ACCESSORIES 


COR-3  REPEATER  CONTROLLER. 
Features    adjustable    tail    and    lime-out 

timers  solid-state  relay,  courtesy  beep. 
and  local  speaker  amplifier     kit  $49 

CWID.  Diode  programmable  any  time  in 
the  field,  adjustable  tone  speed,  and 
Umer  kit  $59 

COR-4.  Complete  COR  and  CWID  all 
on  one  board  CMOS  logic  for  low  power 
consumption  EPROM     programmed; 

specify  call  kit  $99,  w&t  Si 59 


NEW 


COR-6.  COR  & 

Real  Voice  ID 

on  one  board 

Digital  ic  records 

up  to  20  seconds 

of  your  voice 

Can  record  multiple  id  messages    Tail  and 

Time-out  timers,  courtesy  beep,  solid-state 

relay  to  key  transmitter     kit  S99,  wSt  $149 

Versatile  DVR-1  DIGITAL  VOICE 
RECORDER  Module  As  a  voice  ID'er 
for  repeaters,  records  your  voice,  using 
the  built-in  microphone  or  external  mic 
Just  the  thing  for  fox  hunt  xmtr  >d"  May 
afso  be  usecfas  a  contest  caller  to  play 
back  one  or  more  messages  through  your 
transmitter  at  (he  press  of  a  switch  Used 
as  a  radio  notepad,  it  can  record  the 
audio  output  of  a  receiver  up  to  20  sec. 
of  anything  you  might  want  to  recall  later 

Piay  back  as 
often  as  you 
tike  through  a 
small  external 
speaker  Ex- 
tensive man- 
ual tells  how 
to  use  muitiple 
messages  and 
adapt  to  many 
applications 
...kit $59  w&t  $99 

TD-4  SELECTIVE  CALLING  Mod- 
ule* Versatile  dtmf  controller  wrth  1 
latching  output  Mutes  speaker  uniil 
someone  calls  by  sending  your  4-digit  tt 
code  Or  use  it  with  a  long  tt  zero  digit  to 
alert  anyone  in  club  Also  may  be  used  to 
control  autopatch  or  otner  single  device 
...-  kit  $49,  w&t  $79 

TIM  DTMF  DECODER/CONTROL^ 
LER.  16  digits,  programmable,  toll -call 
restrictor    Can  turn  5  functions  on/off. 

ki!  $89,  wired  &  tested  $149 

AP-3  AUTOPATCH.    Use  with  TO-2  for 
repeater  autopatch      Reverse  patch  and 
phone  fine  remote  control  are  std 
,   kit  $89,  wired  &  tested  $149 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  Use  wrth  above  for  simplex  oper- 
ation using  a  transceiver  kit  $39 

tdT^subaudible   tone   de^ 

CODER/ EN  CODER,  Adjustable  for 
any  tone.  Especially  for  repeaters,  with 
remote  control  activate/deactivate  provi- 
sions .. .  kit  S29  wired  &  tested  $59 


DATA  MODEMS 


MO-2Q2  FSK  DATA  MODULATOR  & 
DE-202  FSK  DEMODULATOR.  Run  up  to 
1200  baud  digital  signals  through  any  fm 
transmitter  &  \-*—  .x 

receiver. 

Radio-link 

computers 

telemetry, 

etc 


$<3*M 
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9600    BAUD    DIGITAL    RF    LINKS. 

Low-cost  packet  networking  system, 
consisting  of  MO-96  Modem  and  special 
versions  of  our  144.  220,  or  450MHz  FM 
Transmitters  and  Receivers  Interface 
directly  with  most  TNC's  Fast  diode- 
switched  PA"s  output  1 5  or  50W    CALL 


Low  Cost  GaAsFET 

PREAMPS 


LNG-(*) 

ONLY  $59 


FEATURES: 

•  Very  fow  noise:  0.7dB  vhf.  0.8dB  unf 

•  High  gain;  l3-20dB,  depends  on  freq 

•  Wide  dynamic  range  -  resist  overload 

•  Stable:  low-feedback  dual-gate  FET 

•Specify  njxwngmnge  26-30.  4G-56,  J3?-152r 
%S?  772,  2  W230,  4QQ  470  900  960  WMt 

LN\AM*) 

MINIATURE 
PREANIP 

ONLY  $29  m  $44  wired&ttftad 

•  GaAs  FET  Preamp  similar  to  LNG,  ex- 
cept designed  tor  low  cost  &  small  size. 
OnFy  5/8TrV  x  1-B/S*L  x  3/4"H.  Easily 
mounts  in  marry  radios 

•Specify  tuning  rung*  35-35,  35-55*  55-90, 
&0-J20,  120-150,  JJ0-2GQ,  SCO  270,  4QO-500MHL. 

LNS-D 

IN-LINE 
PREAMP 

ONL  Y  $89  kK  $119  iMUMri 

■  GaAs  FET  Preamp  with  features  similar 
to  LNG  Series,  except  automatically 
switches  out  of  line  during  transmit. 
Use  with  base  or  mobile  transceivers  up 
to  25W.  Tower  mounting  brackets  incl 
•Tuning  mnge:  ISO- 175. 200  240,  Of  400-500 

HELICAL  RESONATOR 
PREAMPS 

GaAs  FET  preamps 
with  helical  reson- 
ators reduce  inter- 
mod  &  cross-band 
interfere  nee  in  critical  applications 
MODEL  HRG-(  *  J,  $80  vhf,  $110  uhf. 

*Specify  tuning  mnge:  74P-f5fJr  750-162,  163- 
t74t  2 13r233,  420470 


RECEIVING 
CONVERTERS 


Low  noise 
converters  to 
receive  vhf 
and  uhf 
bands  on  a 
luwi  focctvof . 

•  Input  ranges  avail:  50-52,  136-138! 
144-146,  145-147,  146-148.  220  322, 
222-224  MHz,  432^34,  435-437, 
435.5-437,5,  and  439.25  {to  chan  3). 

*  Kit  less  case  $49,  kit  w/case  &  BNC 
tacks  574,  w&t  in  case  $99. 


TRANSMITTING 
CONVERTERS 


XV2  tor  vhf  and  XV4  tor  uhf.  Models  to 
convert  TOM  ssb.  cw,  fm.  etc.  to  2M.  220, 
222.  432. 435.  and  atv.      1  w  output. 
tfjt  ooty  $89.  PA'S  Up  to  45W  available 


Dur  32rwi  Y*ar: 


mirontcs,  inc 

65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420) 


QRX 


Number  3  on  your  Feedback  card 


Photo  Search 


Uncle  Wayne  wants  you  to  shoot  our 
next  cover  photo!  Suitable  subjects  would 
include  ham  radio  equipment,  amazing 
antenna  arrays,  or  better  yet,  catchy 
ideas  of  your  own.  Keep  in  mind  that 
our  format  calls  for  a  color  photo  which  is; 
1.  Vertically-oriented:  2.  Sharply  focused; 
3.  Leaves  extra  room  at  the  top  and  left 
Side;  and  4.  Not  too  busy.  We  prefer 
3Smm  prints. 

Send  your  color  prints  to  73  Photo 
Search,  70  Route  202  North,  Peterbor- 
ough, NH  03458.  Please  include  a  brief 
description  of  your  photograph,  your 
full  name  and  callsign,  and  your  per- 
mission to  publish.  We  cannot  return 
photos  without  an  appropriately-sized 
SASE.  If  we  do  not  use  your  photo  on 
the  cover,  perhaps  well  find  a  spot 
inside.  We've  even  been  known  to  occa- 
sionally pay  money  for  a  good  job.  Good 
luck! 


What's  Your 

i  rat  ion  Date? 


Expi 


Amateurs  receiving  new  or  modi* 
fied  FCC  licenses  after  June  8, 
1994,  should  look  carefully  at  their 
expiration  date.  Only  new,  first  li- 
censes or  specific  renewals  are  be- 
ing given  a  full  10-year  term.  Li- 
cense upgrades,  change  of  ad- 
dress, callsign,  or  name  are  now 
being  processed  with  the  original 
expiration  date  intact,  instead  of  an 
automatic  10- year  extension. 

New  software  in  the  FCG's  com* 
puters  is  now  processing  amateur 
radio  licenses  the  same  way  as  oth- 
er Private  Radio  Service  licenses. 
You  should  still  submit  renewal  ap- 
plications 60  to  90  days  before  expi- 
ration. Eventually,  the  FCC  intends 
to  mail  expiration  notices  to  ama- 
teurs. Renewals  require  a  complet- 
ed Form  610  sent  to  the  FCC's  li- 
censing division  in  Gettysburg, 
Pennsylvania.  TNX  West  link  Re- 
port, No.  676,  July  19,  1994;  ARRL 

Going  Up 

If  you  plan  on  buying  a  new  pfece 
of  ham  gear  that  is  made  in  Japan, 
you  may  want  to  do  it  now.  Prices 
are  expected  to  skyrocket  soon  due 
to  the  changing  value  of  the  yen 
versus  the  US  dollar. 


At  press  time,  the  US  dollar  has  fallen 
to  a  new  post- WWII  exchange  low,  A 
year  ago,  a  dollar  would  buy  125 
Japanese  yen.  Currently,  a  dollar  will  on- 
ly buy  about  97  yen.  Add  to  that  the 
deep  recession  in  the  Japanese  econo- 
my and  you  can  see  that  it  is  unlikely 
that  manufacturers  can  afford  to  cut 
prices  to  keep  up  with  the  exchange 
rate.  TNX  Westtink  Report  No.  676,  July 
19,  1994;  Newsline. 


Less  is  More 


Vice  President  Al  Gore's  call  for  the 
government  to  reinvent  itself  is  leading 
to  a  reorganization  at  the  Federal  Com- 
munications Commission.  What  exactly 
will  change  is  as  yet  unclear,  but  the 
FCC's  Private  Radio  Bureau  and  licens- 
ing procedures  are  likely  to  be  involved. 

Rumors  persist  that  there  will  be  a 
new  Wireless  Services  Bureau,  possibly 
headed  by  current  Private  Radio  Bureau 
Chief  Ralph  Halfer.  A  new  International 


Bureau,  designed  to  coordinate  global 
communications  issues  may  also  be  in 
the  works. 

Whatever  form  the  reaHgned  FCC 
takes,  it  will  have  to  be  financed  with 
less  than  anticipated  revenues.  The 
commission  had  hoped  to  get  a  S188.4 
million  budget  approved  for  fiscal  year 
1995,  but  the  House  Appropriations 
Committee  lowered  that  figure  by  nearly 
S20  million.  TNX  W5YI  Report,  Issue 
014,  July  15,  1994. 


Enter  the  DBS  Era 

It  is  being  touted  as  the  biggest 
launch  of  new  consumer  electronics 
technology  in  history.  With  most  of  the 
nation  still  totally  unaware,  the  age  of 
high-power  Direct  Broadcast  Satellites 
(DBS)  has  begun.  DBS  is  expected  to 
be  available  nationwide  by  the  end  of 
this  year! 

Cable  companies  should  be  con- 
cerned, because  DirecTV  (GM  Hughes 
Electronics)  and  USSB  (Hubbard's 
US  Satellite  Broadcasting)  have 
quietly  rolled  out  their  DBS  offer- 
ings— a  first  step  toward  a  500- 
channel  service.  Currently,  the  DBS 
services  are  being  test-marketed  in 
Shreveport,  Louisiana,  and  Jack- 
son, Mississippi. 

To  receive  DBS,  you  need  a  set- 
top  digital  satellite  receiver/decoder 
box  that  links  the  TV  to  a  small  18" 
dish  antenna.  Total  cost  of  the 
needed  equipment,  including  re- 
mote control,  ranges  from  $650  to 
S9G0,  depending  on  features.  A 
major  television  ad  campaign  pro- 
moting DBS  is  set  to  launch  this 
month.  TNX  W5Yf  Report,  Issue 
#14,  July  15,  1994. 


TNX 


73  Publisher  Wayne  Green  is  entering  his  own  73rd  year 
this  month  with  no  end  in  sight,  in  fact,  reports  of 
buzzards  circling  overhead  are  greatly  exaggerated.  The 
venerable  entrepreneur  i$  marking  another  milestone  this 
September  as  weU—73  magazine  is  entering  its  35th 
year  of  publication.  Time  marches  on!  (Photo  by  Charles 
Warrington  WA1RZWJ 


...  to  alt  our  contributors!  You 
can  reach  us  by  phone  at  (603) 
924-0058.  or  by  mail  at  73  Maga- 
zine, 70  Route  202  North,  Peterbor- 
ough, NH  03458,  Or  you  can  reach 
us  on  CompuServe  ppn  7031 0,775 
©CompuServe, com;  or  at  the  73 
BBS  at  {603}  924-9343  (300-2400 
bps),  8  data  bits,  no  parity,  one-stop 
bit.  News  items  that  don't  make  it  in- 
to 73  are  often  put  in  our  other 
monthly  publication,  Radio  Fun.  You 
can  also  send  news  items  by  FAX  at 
(603)  924-9327. 
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Data  Controllers  Put  You  In  Control 


Dual  simultaneous  ports. 

Automatic  signal  idenfication. 

9600  bps  modem  option  available. 

8-pofe  Chebyshev  bandpass  filter. 

Dual-port  Gateway:  Packet  to  AMTOR,  Packet  to 

RACTQR,  and  Packet  to  Packet 

Twenty  software  selectable  modems. 

1 7K  Packet,  PAQOR,  and  AMTOR  MailDrop. 

1 6-level  gray  scale  fax  with  opt.  software. 

Some  modes  as  the  PK-232MBX. 

Full  FACTOR  Memory  ARQ. 


DSP-2232 
DSP- 1232 


DSP-1 232  has  two  switchoble  ports. 
DSP-2232  has  two  simultaneous  ports. 
Same  modes  as  the  PK-232MBX. 
Includes  modems  for  satellite  use. 
Automatic  signal  identification. 
1 7K  Packet,  PACTOR,  and  AMTOR  MailDrop. 
QSP-2232  has  dual-port  Goteway:  Packet  to 
AMTOR,  Packet  to  FACTOR,  &  Pocket  to  Pocket. 
DSP-2232  features  front  panel  LCD. 
Up/Down  Doppler  shift  for  PSK  modems. 
9600  bps  modem  included. 


Designed  for  mutfwnode  operation. 

Internal  1 200  bps  VHF  modem. 

Automatic  signal  identification. 

1 8K  Packet  FACTOR,  and  AMTOR  MailOrop. 

2400  bps  modem  option. 

8  pole  Chebyshev  bandpass  filter. 

Modes:  Morse  code,  Baudot,  RTTY,  ASCII,  AM- 

TOR/SfTOR,  PAGOR,  VHF  &  HF  packet,  8&W 

fax  receive/transmit,  NAVTEX/AMTEX,  and 

ARRL  Information  Services, 

Gateway  as  a  node. 


L 

1 

PK-96  is  a  9600  bps  packet-only  controller 

with  9600  bps  K9NG  and  G3RUH  compatible 

direct  frequency  modulation  and  1200  bps 

VHF  packet. 

PK-t  2  offers  1 200  bps  VHF  pocket  at  less  than 

80  mA  of  power. 

PK-96  features  true  DCD  state  machine  for 

open  squelch  operation. 

32K  RAM,  easily  expandable  to  12BK. 

KISS  mode  for  TCP/IP  compatibility. 

Control  of  rhifd-party  MoilDrop  traffic. 


Coll  (800)  432*8873  for  a  complete  catalog 
or  information  on  a  specific  product. 
Contact  your  favorite  amateur 
radio  equipment  dealer 
pricing. 


Advanced  Electronic  Applications,  Inc. 

2006  796tti  Street  Southwest 

P.O.  Box  (2160 

Lynn  wood,  WA  98036 

(206)  774-5554 


Number  4  on  your  Feedback  card 


Compact  160  Meter 
Transmitting  Loop  Antenna 


You  don't  need  to  move  to  a  new 


by  Richard  Q.  Marris  G2BZQ 


The  160  meter  band  (1800.2000  kHz)  is 
beyond  the  reach  of  a  high  percentage  of 
transmitting  amateurs,  Yet,  this  band  can  be 
most  enjoyable-  usually  with  a  very  high 
standard  of  operating.  But — there  are  prob- 
lems! 

The  fact  is  that  mosi  TXers  have  near-im- 
possible antenna  problems.  These  are:  I)  a 
lack  of  sufficiently  large  real  es- 
tate to  erect  an  antenna;  2)  local 
antenna  restrictions  regarding 
putting  up  a  large  antenna:  3) 
the  impossibility  of  installing 
the  necessary  efficient  ground 
system;  4)  the  apartment 
dweller's  lack  of  antenna  space; 
or  5)  the  "no  TX  antennas  here" 
syndrome.  Probably  over  half  of 
the  licensed  amateurs  live  in 
apartments,  or  have  very  re- 
stricted space  for  a  large  out- 
door antenna,  or  face  "rules  and 
regulations,"  or  other  restric- 
tions. 

The  answer  to  "getting  on  the 
uir"  on  160  is  a  small  indoor 
vertical  multi-turn  tuned  loop 
which,  though  small  in  size,  is 
difficult  to  load  and  match  to 
the  TX.  If  a  balanced  configura- 
tion is  used*  it  will  operate  with- 
out a  ground  connection,  Prop- 
erly designed,  such  a  loop  will 
give  yeoman  service.  It  obvi- 
ously will  not  compete  with  a 
1 60  meter  dipolc  or  a  Beverage, 
however,  which  few  have  space 
for. 

The  size  of  the  loop  will  be  dictated  by 
the  domestic  space  available,  the  amount  of 
wire  required  (in  turns!),  and  the  absolute 
necessity  to  finish  up  with  a  design  with  an 
exact  number  of  complete  turns,  i.e.  no  half 
turns,  quarter  turns  or  other  part  turns. 
Strangely  enough,  the  proximity  effect  is  far 
less  critical  than  on  HO  meter  or  higher  band 
loops. 

The  circuit  is  simple  but  novel  (see  Figure 
I),  and  shows  six  square  loop  turns  resonat- 
ed by  variable  capacitor  CI  (with  C2  in 
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series),  and  loaded  with  coil  L2.  with  a 
50-ohm  impedance  matching  tapping  point. 
An  optional  ground  connection  is  shown 
but.  unless  a  really  good  radial  ground  is 
available,  it  is  belter  not  to  use  one  at  all 
at  the  loop.  I  use  a  water  pipe  as  a  ground, 
connected  to  the  TX/RX  input  socket, 
and  not  the  loop.  The  loop  has  been  used 


Photo  A.  The  finished  1 60  meter  hop. 


with  about  7  watts  CW. 

Figure  2  shows  the  neat  profile  of  the 
loop.  It  consists  of  six  wire  turns  wound 
around  a  36"  x  36"  limber  frame,  mounted 
on  a  plastic  box  containing  the 
resonuting/loading/matching  circuitry. 

At  this  QTH  the  loop  stands  on  a  table 
alongside  the  operating  position,  with  the 
tuning  knob  (CI)  within  easy  reach.  Operat- 
ing is  made  easier  with  a  large  instrument 
knob.  The  room  is  about  20  feet  above 
ground  level.  No  doubt  the  more  ingenious 


could  stand  the  loop  on  the  floor  of  a  loft, 
with  a  conventional  remote  control  turning 
mechanism, 

CI  is  a  robust  150  pF  variable  capacitor, 
which  was  available,  with  a  150  pF  high 
voltage  (2KV)  capacitor  (C2)  in  series.  De- 
pending on  availability,  CI  and  C2  could  be 
replaced  with  a  single  75  pF  variable. 

Construction 

The  main  frame  (Figure  3)  is 
made  of  1-1/4"  x  3/8,1-ihick  sea- 
soned limber,  This  is  assembled, 
as  shown,  to  give  a  36"*  x  36" 
square  frame,  reinforced  with 
wood  corner  blocks  and  slued  to- 

IS 

gethcr.  The  whole  frame  is 
rubbed  down  with  fine  glass  pa- 
per, and  finished  writh  teak  wood 
stain.  Onto  this  frame  arc  wound 
six  turns  of  l6/0,2mm  PVC-cov- 
cred  wire  (o/d  =  1.8mm).  This 
wire  is  rated  as  3  amps  at  1000 
volts  RMS,  The  wire  lurns  are 
equi -spaced  to  approximately 
t/4M  apart,  from  center  conductor 
to  center  conductor.  The  loop 
turns  are  terminated  as  shown  in 
Figures  3  and4C 

The  tuning/matching  unit  (CI 
+  C2  +  L2»  is  built  into  a  gray 
(see  the  safety  note  at  the  end  of 
the  Pans  List)  plastic  box  7-1/4" 
x  3/8"  x  2-3/8"  (see  Figures  4A 
and  B),  The  box  is  bolted  (with 
the  lid  to  the  rear)  to  a  solid  wood 
base  12"  x  8"  x  1/2". 

L2  is  a  self-supporting  coil 
consisting  of  30  slightly-spaced  F  diameter 
turns  of  16-gauge  liuned  copper  wire.  The 
top  end  of  L2  is  soldered  to  a  thin  brass  bolt 
through  the  box  top.  and  hangs  down,  so  that 
the  bottom  md  is  soldered  to  a  thin  brass 
strip  used  to  connect  the  frame  of  CI  to  the 
ouier  of  the  coaxial  socket.  The  socket  center 
conductor  is  tapped,  via  a  short  lead,  to  L2 
(described  later  in  ihis  article). 

The  loop  frame/winding  (see  Figure  3)  is 
bolted  to  the  top  of  the  plastic  box,  using  ny- 
lon bolts/nuis/washers  (see  Figure  4C)  which 


MFJ's  world  famous  3  KW  Antenna  Tuner 

If  you  won 't  settle  for  less . . .  here  is  the  finest  3  KW  tuner  money  can  buy! 


The  MFJ-989C  is  not  for  everyone. 

However,  if  you  make  the 
investment,  you'll  get  the  finest  3 
KW  antenna  tuner  money  can  buy. 

Here's  why  .  . . 

Massive  Transmitting  Capacitors 
You  get  two  massive  250  pf 

transmitting  van  able  capacitors 
with  detailed  logging  scales.  They 
can  handle  amps  of  RF  current  and 
withstand  6000  RF  volts  because 
the  plates  are  smoothed  and  polish- 
ed and  have  extra  wide  spacing. 

Precision  Roller  Inductor 

A  precision  roller  inductor,  3 
digit  turns  counter  and  spinner  knob 
gives  you  exact  inductance  control 
for  absolute  minimum  SWR. 

Ball  bearings  on  steel  shafts 
give  you  a  velvet  smooth  vernier 
Feel  and  long  term  durability. 

You  won  !  have  arcing  problems 


S1AQ95 

with  this  roller  inductor.    <9  ^W  ^F 

Firm  springs  put  high  MEJ-989C     You  get  a  lighted  peak  and 

pressure  on  a  plated  contact  wheel  average  reading  Cross-Needle 
for  excellent  electrical  contact.         SWR/Wattmeter  with  200  and 

Wide,  low  inductance  straps       2000  watt  ranges,  tts  new  dtrec- 
are  used  for  high  currents  and  a       tional  coupler  gives  you  accurate 
new  core  minimizes  RF  loss,  readings  from  1 .8  to  30  MHz.    Don  7  settle  for  less,  get  yours  today! 


Super  Heavy  Duty  Balun 

You  get  a  super  heavy  duty  cur- 
rent balun  for  balanced  lines.  It  has 
two  giant  272  inch  powder  iron 
toroid  cores  and  is  wound  with 
Teflon®  wire  connected  to  high 
voltage  ceramic  feedthru  insulators. 
It  lets  you  operate  high  power  into 
balanced  feed  lines  without  core 
saturation  or  voltage  breakdown. 

Ceramic  Antenna  Switch 
A  two  wafer  6  position  ceramic 
antenna  switch  with  extra  large  con- 
tacts gives  you  trouble  free  switching. 

PI  UK  much,  much  more 

You  also  gel  a  300  watt  dummy 
load,  full  one  year  unconditional 
guarantee,  flip  stand,  all  aluminum 
cabinet,  tough  baked  on  paint, 
locking  compound  on  all  nuts  and 
bolts.  3  KW  PEP.  10 74x4 '/ix  15  in. 


Cross-Needle  Meter 


More  hams  use  MFJ  tuners  than  all  other  tuners  in  the  world! 
Why  settle  for  an  imitation  when  you  can  have  the  real  thing? 


MFJ's  deluxe  300  Watt  Tuner 


MFJ's  super  value  Tuner 


MFJ-949E       More  hams  use  the  MFJ-949E  than 
$f  0095  any  other  antenna  tuner  in  the  world! 

*  "  Why?  Because  you  get  proven 

reliability*  the  ability  to  match  just  about  anything 
and  a  one  year  unconditional  guarantee. 

You  get  a  lighted  peak  and  average  reading 
Cross- Nee  die  S  WR/ wan  meter,  antenna  switch,  4: 1 
balun  for  balanced  lines,  1 .8-30  MHz  coverage  and 
a  full  size  dummy  load  that  easily  handles  300  watts 
of  abusive  tune -up  power. 

New  8  position  antenna  switch  lets  you 
pre -tune  into  dummy  load  to  minimize  QRM. 

The  inductor  switch  is  designed  for  high  RF 
voltages  and  currents— it's  not  aplastic  switch  made 
for  small  signals  and  wired  with  liny  gauge  wire. 

I£ach  MFJ-949E  cabinet  is  chemically  treated 
and  has  a  new  tough  scratch-proof  vinvl  cladding 
—  not  paini  that  can  scratch  or  chip  off,  You  won't 
find  a  tougher,  longer  lasting  finish  anywhere. 

MFJ's  versatile  1.5  KW  Tuner 


MFJ  -94 1 E       Tli  e  new  M  F J  -  94 1 E  give  s  you  a  300 
5  f  f)995  wau  PEP  mner  witn  lighted 

Cross -Needle  Meter  thai  covers  every- 
thing from  1.8-30  MHz  for  an  incredible  $109.95. 
Antenna  switch  selects  2  coax  lines  (direct  or 
thru  tuner),  random  wire,  balanced  line  or  external 
dummy  load,  4:1  balun,  1000  volt  capacitors. 

2  Knob  Differential-!  Tuner 


M  FJ  -962C        Use  you  r  bare  foot  rig  now  and  have 

$229"  the  caPac'ly  lo  ^d  a  K5  KW  PEP 

amplifier  later?  Lighted  Cross- Needle 

SWR/Wattmeter.  6  position  antenna  switch, 
Teflon*  wound  balun,  ceramic  feedthru  insulators 
for  balanced  lines,  1 .8-3(1  MHz.  LCWa4%xl4%m 

MFJ  s  portable  QRP  Tuner 

Tunes  coax. 

balanced  lines,      ^J^^ 

random  wire  1.8-    HSf 

30  MHz.  Cross-Needle  Meier. 

S WR,  3GVJ00  or  6  mm  QRP  ranges.  6x6'/2x2V3  in. 

MFJ. 


MFJ-986      The"  MFJ-9B6  Differential--!™ 
$28995  ~  ^nub  luner  uses  a  differential 

capac  i  tor  to  make  tun  i  ng  fool  proo  f  and 
easier  than  ever,  It  ends  constant  re -tuning  with 
broadband  coverage  and  gives  you  minimum  S  WR 
at  only  one  best  setting,  3  KW  PEP  1 ,8-30  Ml  lz. 

Roller  inductor  makes  tuning  smooth  and  easy. 
Turns  counter  lets  you  quickly  re-tune  to  frequency, 

Lighted  Cross-Needle  Meter  reads  SWR/ 
forward/re flected/peflit/average  power  in  2  ranges . 
Current  balun  reduces  feedline  radiation  and  forces 
equal  currents  into  unbalanced  antennas. 

MFJ's  mobile  Tuner  ,0  „ 

MFJ-945D    8™ 

Don't  leave 
home  without 
this  mobile 
tuner!  Let  the 
MFJ-945D 


MFJ's  smallestVersa  Tuner 

utrToTiin-  MFJ-901B 

M F J -90 1 B  is  our   $  p  a9S 

smallest  -5x2x6     *•** 
inches  -(and  most  afford- 
able) 200  watt  PEP  tuner  - 
when  boih  your  space  and  your  budget  is  limited. 
Great  for  matching  solid  state  rigs  to  linear  amps. 

MFJ's  random  wire  Tuner 

Operate  all    MFM6010 
bands  any  where     5*1  ass 
with  any  trans-        *"*  f±     f% 

ceiver  with  the  MFJ- 16010.     JM     ^ 
Ii  lets  you  turn  a  random  wire  I  _ '        '.—. 
into  a  transmitting  antenna.  J  ,8-30  MHz. 
200  watts  PER  Ultra  small  2x3x4  inches, 

MFJ's  VHF  or  IMF  Tuners 

MFJ-92IorMFJ924 

MFJ-921  covers  2  Meters/220  MHz.  MFJ-924 
covers  440  MHz.  SWR/Walt meter.  8x2 '/;x3  in. 
Simple  2-fcnob  tuning  for  mobile  or  base. 

MFJ's  artificial  RF  Ground 

Creates        MFJ-93I 
artificial  RF       SJJjas 
ground.  Elimi- 
nates or  reduces  RF  hot 
spots*  RF  feedback*  TVU 
RF1.  weak  signals  caused 
by  poor  RF  grounding.  Also  elect ricaJly  places  a 
far  away  RF  ground  directly  a!  your  rig  by  tuning 
out  reactance  of  connecting  wire. 


Free  MFJ  Catalog 

Write  or  call  toll-free . . ,  800-647-1800 


-_-•  ciqi  c» 


extend  your  antenna  bandwidth  so  you  don't  have 
to  stop,  go  outside  and  adjust  your  mobile  whip. 
Small  8x2x6  inches  uses  little  room.  Lighted 
Cross-Needle  SWR/Wattmeter  makes  tuning  easy 
while  in  motion.  Has  lamp  switch.  1.8-30  MHz. 
300  watts  PEP.  Mobile  mount.  MFJ-20,  $495. 


Nearest  Dealer/Orders:  800-647-1800 
24  Hour  FAX:  (601)  323-6551 

Technical  Help:  800-647-TECH  (8324) 

MFJ  ENTERPRISES,  INC 

R  O.  Box  494.  Miss.  State.  MS  39762 
(601)  323-5869;  8-4:30  CST  Mon.-Fit 
76206.1763@compuserve.com;  Add  s/h 

Prices  and  specifications  subject  to  change  .  &  1994  MFJ  Enterprises,  Inc 


making  quality  affordable 


CIRCLE  86  ON  READER  SERVICE  CARD 


Loop  L1 


Loading/Matching    Colt    L2 


Lo-Z  To  Tx/Rx 


Figure  L  Tl\e  circuit. 


36* 


5-1/41 


i 


36" 


6  Turn  Loop 
(LI)      - 


Coaxial 
Socket 


Tuning/Matching    Unit 
—        Wood   Base 


Figure  Z  Loop  proftfe. 


pass  through  between  turns  three  and  four  of 
the  winding.  Do  not  use  metal  bolts  as  these 
may  partially  RF  short  adjacent  turns. 

The  loop  is  connected  lo  the  TX/RX  with 
a  short  length  (5  feel)  of  RG58  fleedline. 

Getting  On  The  Air 
The  top  tap  on  L2  (from  end  of  LI)  will 


determine  ihc  frequency  range,  For  maxi- 
mum efficiency.  CI  should  be  set  as  near  ze- 
ro pF  capacity  as  possible,  at  the  HF  end  of 
the  band  (i.e.  2000  kHz). 

The  impedance  matching  tap  from  the 
coaxial  socket  is  connected  for  the  best 
impedance  matching  for  50  ohms.  On  the 
prototype  this  was  at  19  turns  up  from  the 


bottom  of  L2.  and  this  should  be  used  ini- 
tially while  the  loop  frequency  range  is  ad- 
justed. 

Checking  the  frequency  range  on  a  receiv- 
er turned  to  2030  kHz.  try  shorting  out  turns, 
from  the  top  of  L2.  On  the  prototype  it  was 
necessary  to  short  out  the  top  iwo  turns,  lo 
resonate  the  loop,  on  the  RX,  at  2030  kHz 


36" 


36" 


♦i 


Corner   Blocks  f 
(Glue) 


3/8"  Wood 


Nylon   Bolts 

Thru  Frame 
And  Box 


MM..-  Wl 


E 


1-1/4 
I 


Loop 
Turns 


bo  o  o  o  o 


End  Of  Loop 
Wire  Turn 


Figure  3.  Main  frame  and  loop  winding. 
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beep 


Beep.,  beep...  beep... 

last  call  for  every  Ham  who'd  like 

to  have  loads  of  fun  !!! 

53rd  Annual  Convention  Mexican 

Federation  of  Radio  Experimenters 


beep.. 


The  Mexican  Federation  of  Ham  Radio 
Experimenters  (Federation  Mexicans  de 
Radio  Experimentors  invites  all  amateur 
radio  operators  to  our  53rd  Annual 
Convention,  which  will  be  held  in  the 
beautiful  paradise  of  Puerto  Vallarta, 
Jalisco,  Mexico,  from  October  6th  thru  9th, 

The  Fiesta  Americana  Vallarta  Hotel  will 
host  this  event  in  its  main  convention 
center  and  exhibit  room.  Your  purchase 
includes  3  nights  and  4  days  (if  you  wish 
to  extend  your  stay,  more  days  are 
available — just  contact  the  hotel),  free 
beverages  from  11  a.m.  to  11  p.m.,  as 
well  as  daily  breakfast  and  lunch 
throughout  the  duration  of  the 
convention.  To  top  it  off,  on  the  first 
evening,  you  will  enjoy  a  Mexican  Night 
Dinner;  on  the  closing  evening,  dine  and 
dance  at  the  Gala  Dinner.  Early 
reservations  will  give  you  a  preferred 
rate,  as  indicated. 

If  you  plan  to  attend  with  your  family, 
great!  Two  children  can  stay  for  free  in 
each  room  and  children's  programs  are 
offered.  There  will  also  be  special 
entertainment  programs  available  for 
spouses,  so  everyone  can  have  fun. 

Guided  tours  of  Vallarta  are  available  for 
anyone  who  is  interested  in  purchasing 
Mexican  arts,  crafts,  and  souvenirs.  The 
Fiesta  Americana  Vallarta  Hotel  is  a 
vV-Jr  A  >V  >V  beach  hotel  and  all  rooms 
have  an  ocean  view. 

During  this  celebration,  the  "Ham  of  the 
Year,"  as  well  as  the  "Azteca  de  Oro" 
and  "Azteca  de  Plata"  awards  will  be 
presented. 

Don't  miss  the  opportunity  to  enjoy 
Mexico's  most  beautiful  vacation  resort, 
Puerto  Vallarta,  and  have  fun  joining  our 
Ham  Group  from  all  over  the  nation! 


please  write  to 
FEDERACION  MEXICANA  DE 
RADIOEXPERIMENTADORES,  A.C, 

Molinos  51,  Desp.  307  y  308, 

Col.  Mixcoac  Mexico  D.F  CP  03910 

Or  send  us  a  fax  to: 

+  011  (525)273-1019 


Invites  you  to 

VALLARTA  94' 


Exhibits 

Flea  Market 

Conferences 

Non-Ham  Activities 


Get  it... right  away  I 

Convention  pass  includes:  admission, 
ospitality  with  all  lodging,  food,  and  events 
indicated.  For  reservations  send  your 
certified  check  or  money  order  in  U.S. 
currency  to  address  below.  Costs  are: 


Before  8-20-94 


From  8-21  -  94  to  9  -  20  -  94 


At  door  (if  available) 


ipoyo 


$445 


$495 


Please  charge  to: 

Visa MC 

Card  Number 

Name 


AMEX 


Expiration  Date 
Amount  USD  _ 
Signature 


For  exhibit  space  quotes  and  rates,  please  contact  us  via  fax  or  mail. 

"daeq- 'daaq  ■desq'deaq  "daaq-'deeq  "daaq 
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7-1/4*- 


Plastic    Box 


7-1/4"   x   4-3/8"    x   2-3/B" 


SO-239 


Tune 


4-3/B 


Wood   Base 
jf    12"  x  B,r  X  VT 


12" 


(a)  Front  View 


To  Loop  Ends 


Brass    Bolt/Nut 
{Solder  To  L2) 


SO-239 


Nylon 

Nuts/Bolts 


(b)   Rear  View 


Loop  End    Thru  Box  Top 


Brass    Strip 


(0)  Top  View 


Wood  Frame 
Bottom 


Figttiv  4.  Timing/matching  unit. 


with  zero  capacity  on 
CI,  It  follows  that  to  res- 
onate at  the  2000  kHz 
HF  band  edge,  ii  will  re- 
quire a  small  amount  of 
capacity  on  CI.  The  loop 
will  now  resonate 
throughout  the  band  by 
adjusting  CI,  with  no 
further  coil  adjustment 
necessary. 

Apply  a  few  walls  to 
the  loop  and  it  should 
load  quite  easily  at  the 
TX  frequency.  Due  10  the 
possi-biLtiy  of  minor  dif- 
ferences in  individual 
construction.  the 

impedance  matching  tap. 
on  L2,  should  be  tried 
■W-  a  little  to  obtain  best 
matching. 

The  loop  is  now  ready 
to  iry  "on-the-air."  The 
usable  bandwidth,  on  a 
fixed  setting  of  C  L  is 
about  11  kHz  on  the  pro- 
totype. The  advantage  of 
this  narrow  bandwidth  is 
twofold:  The  loop  acts 
as  a  comparatively  nar- 
row bandwidth  band- 
pass filter  eliminating 
harmonics  and  TVl;  it  al- 
so reduces  ambient  noise 
and  general  man-made 
interference  on  the  re* 
ceivcr  The  loop  has  been 
used  with  about  7  watts 
CW  wilh  the  TX  having 
a  Pi-output  circuit. 

Remember:  TX  fre- 
quency -  loop  resonant 
frequency  =  RX  frequejF 
cy.  Have  fun! 


Gty, 

1 

1 

1 

1 

Loop  wire 

1 

2 

1 
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Parts  List 

Part 

Variable  capacitor  (C1)  150  pF  wide  space  receiving  type  {see  text) 

Capacitor  (C2)  150  pF  silver  mica  or  ceramic  disc  (2  kV) 

2  oi.  reel  of  IS  gauge  tinned  copper  wire. 

Coaxial  socket 

1670.2mm  high  temperature  PVC  wire  (o>d.=  1.8mm),  3  amps  at  1000  volts  RMS 

Plastic  box  (#not  biack)  7-1/4"  x  4*3/8*  x  2-3/8"  minimum 

Lengths  of  dry  seasoned  timber  6'0'  x  1-1/4*  x  3/8" 

Small  tin  of  teak  wood  dye  and  glue 

Baseboard  12"  x  S"  x  1/2"  ttmber 


"Safety— Plastic  Boxes:  It  has  been  suggested  that  some  black  molded  plastic  boxes  are  made  using  recycled  plastic,  and  that  carbon  black  is  used  for  black 
coloring  (obviousiy  not  good  at  FIF)  It  has  been  impossible  to  check  this  as  many  boxes  are  molded  in  Taiwan,  etc,  so;  Safety  First. 


TJTJS 

•  bally  Concealed 
•  5napB  on  Handheld 
■  Weighs  only  Uol 

-  Add*  No  Bulk  or  Height 


Range  Extender  for 

2  mater  Handhekis 

Bag** Sign*] from  Fie* 

d  1  $  *-&-«  Artennas 

Lowers  Radiation  Angle 

!  m  or  eves  both  Rece-  -  c 

and  Tranwfrt 

rrnnfrii  loa  fbftBf 
Performance 
Save*  yau  f  Battery  Pacfc 
A  n  Urnt  as  We  s  t         ontor  Hottin* 
ifax  MttMi  trm.  ut  wm  1-800^926-7373 

i  * ,    See  and  Hear  the  Difference  V  f  = 


i\S  MONTHS  GOODIE  FROM  THE  CANDY  STORE 
YAESUFM  16.256 
Under 
$254.00  iett  applicable  coupon 


Similar  Savings  on  AEA,  icom,  Astron.  Vsesu, 
Crushci-itt,  Alinco.  Eta.  Alt  L  TO. 
Vaesu  FT-73RTT  12 

Ow  fltt  Itrni  ttems  in  Stock,  iff  Price*.  Cash  FOG  I 
Mere  Speoate  n  HAM-ADS  LotArg  For  Semattvig  Hot  UMK77 
Coil  or  WrAe.  To  save  Time  and  money,  have  the  modei  number  reedy. 

Call  Today  (208)  852-0830 

ROSS  DlSTmeUTWG COMPANY 
78  S.  Slate  Street.  Preston.  Id.  63263 

Hours  Tue.-Fri  fr*€  -  $-2  Mondays  Closed  Sai,  4  Sun. 


HamWindows 

Your  gateway  to  the  world. 
Software  that  combines  the  amateur 
with  a  personal  computer. 


HamWindows,  Inc.,  lilt  L  Pacific  Cdart  Hiry.,  Sd«  I  10C 

Corou  del  Mar,  CA  *«25 

(7l4l72«-4222      FAX  (7  i4|e44-*177 


CIRCLE  107  ON  READER  SERVICE  CARD 


CIRCLE  254  ON  READER  SERVICE  CARD 


CIRCLE  34S  ON  READER  SERVICE  CARD 
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FL-4  UHF 

Helical  Resonatores 

Installed  in  Receiver 

or  FL-4H  Preselector  Unit 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 


These    are    professional    "Commercial    Grade"    Units— Designed    for 
Extreme  Environments  ( -  30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 


For  2M,  220  MHz,  &  440  MHz 


ID250A  CW  ID 
&  Audio  Mixer  Board 

*  Now  includes  ''audio  mute11 
circuit  and  "Emergency  Power  10 
option. 

*4  input    AF  Mixer  &  Local  Wic,  amp, 
•PROM  Memory— 250  bits/channel. 
•Up  lo  4  different  ID  channels! 
•Many  other  features.  Factory  programmed 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR200A-VHF  SCR450A-UHF 

•  Totally  Advanced  Design! 

•8  Pole  Front  End  Fltr+  +  wide  dynamic  range — 
Reduces  Overload,  Spurious  Resp.  &  mtermod. 

•Sens.  0.25  pWl2dBS!NAD  typ. 

•Sel. -6dB @  ± 65 KHz, -130dB @  ±30KHz. (8 Pole 
Crystal  ■*■  4  Pole  Ceramic  Fltrs. 

•  S  Meter'.  Discriminator  &  Deviation  Mtr.  Outputs! 
•Exc.  audio  quality t  Fast  squelch!  w/0.0005%  Crys- 
tal, T  'Super Sharp"  IFFitr  also  avail ) 

•  New!  30  KHz  B.  W.  IF  Fitter 
for  High  Speed  Packet. 

Complete  Receiver  Assemblies 

•ficvr.  Board  mounted  m  shielded  housing. 
•Completely  assembled  &  tested,  w/F.T.  caps, 

SG239conn. 
•As  used  in  the  SCR  1400/  Ready  to  drop  into  your 

system! 
•UHF  Rcvr.  Assy.  Now  Available  w/Super  Sharp  FL- 

4  Helical  Resonators.  Greatly  reduces  IM  &  "out  of 

band"'  interference! 


FL-4H 


Receiver  Front-End  Preselectors 

•FL-6: 6Hi  Q  Resonators  with  Lo-Noise  Transistor 
Amp  (2M  or  220  MHz) 

•  FL-4H:  4Hi  Q  Helical  Resonators  &  Lo~Nolse  Tr. 
Amp.  In  shielded  housing.  (420-470  MHz) 

•Provides  tremendous  refection  of  "out-of- 
band  '  signals  w/out  the  usual  loss!  Can  often  be 
used  instead  of  large  expensive  cavity  filters. 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters lo  "f)!ter-ouf '  these  oui-of-band  signals. 

Call  or  Write  for 
Data  Sheets 


J! 


SCT410B 

Transmitter  Assy. 


CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr  COR  "Hang" 
Timer,  "Time-Out"  Timer,  TX  focal  &  remote  Shut- 
down/Reset, etc. 

•Includes  inputs  &  outputs  for  panel  controls  & 
lamps. 


Power  Supply  Boards 

•SCP12  12VDC@03AMAX.OUT. 


Plug-in 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance.  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  site  via  DTMF 
Radio  Link. 

•Uses  new  high  quality  Xtal  Controlled  Decoder  IC, 
w/high  immunity  to  falsing 

•Decodes  ail  16  digits 

•3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no  of  functions  w/Expansion  Cards. 

•Codes  quickly  field  programmable  via  plug-in  Cod- 
ing Cards,  Many  unique  3-digit  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 

•Latched  or  pulsed  outputs, 

•Transistor  Switch  outputs  can  directly  I  rigger  solid 
state  circuitry  or  relays,  etc.  for  any  type  of  control 
function. 

•Low  Power  Consumption  CMOS  Technology. 
5VDC  Input.  Gold-plated  connectors. 


*  I  ' 


SCP30  HEAVY  DUTY  30  AMP 
RACK  MT.  POWER  SUPPLY 

13.8  VDCouL  115/230  in,  50/60  Hz. 
30A  @  70%  duty.  25A  @  100%  duty. 
Massive  30  lb.  Transformer  &  Heat  Sinks 
The  most  Rugged  &  Reliable  Supply 
available  in  this  range. 


SCT1 10  VHF  Xmtr/Exciter  Board 

•  10  Wts.  Output.  100%  Duty  Cycle! 
•Withstands  High  VSWR 

■True  FM  for  exc.  audio  quality 

•Designed  specific ially  for  continuous  rptr.  service. 

Very  tow  in  "white  noise." 
•Spurious  -  75  dB.  Harmonics  -60  dB. 
•With  .0005%  precision  grade  xtal. 
•BA-30  30  Wt,  Amp  board  &  Heat  sink,  3  sec.  L.P 

fitter  &  rel.  pwr.  sensor. 
•BA75  75  Wt,  unit  also  available 

SCT1 10  Transmitter  Assembly 

•SCT11Q  mounted  in  shielded  housing 

•Same  as  used  on  SCR  1400 

•Completely  ass  mold.  w/F.T.  caps,  SQ239  conn, 

•  l0T30Tor75Wt.  unit. 

SCI  41  OB  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to  SCT1 10,  1 0  Wts.  nom. 
•Now  includes    "on  board"  proportional  xtal 
Qsc./Qven  circuitry  for  very  high  stability! 
•SA-40  40W.  UHF  AMP.  BD.  &  HEAT  SINK 


SCT910  900MHZ 
Transmitter  Assembly 

•  Commercial  Unit 

•  Similar  to  SCT1 10,  but  1 5  or  40  Wts. 

•  Includes  high  stability  xtaJ  osc  Joven  module 

•  With  cooling  fan,  for  100%  duty 

•  Ideal  for  Repeaters,  Links,  Etc, 


A  Complete  Line  of 

2M,  220  &  440  MHz 

Repeaters  &  Accessories 

is  aiso  available. 

Thousands  in  use 

throughout  the  world! 


SPECTRUM  C0MMUNICA  TI0NS  CORP. 

1055  W.  Germantown  Pkr  S4  •  Norristown,  PA  19403  (610)  631-1710  •  Fax:  {610}  631-5017 


CIRCLE  51  ON  READER  SERVICE  CARD 


Number  5  on  your  Feedback  card 


The  Discriminator 

A  directional  receiving  antenna  for  hams  and  SWLs, 


by  Richard  Q.  Marris  G2BZQ 


The  Discriminator  is  a  ferrite  loop  high 
performance  experimental  directional 
receiving  antenna,  designed  for  use  between 
1600  kHz  and  4000  kHz.  This  frequency 
range  covers  the  80  and  160  meter  amateur 
bands,  marine  beacon  and  communication 
bands,  some  aircraft  activities  and.  of 
course,  a  large  number  of  broadcast  stations 
worldwide.  Il  should  be  of  interest  to  both 
the  TXing  and  SWLing  amateur. 

The  circuit  is  pictured  in  Figure  L  The 
design  will  produce  a  perfect  figure-eight 
polar  diagram  with  acute  nulling  at  90  and 
270  degrees  (Figure  2A).  In  addition,  with 


the  aid  of  an  optional  sensing  rod  antenna, 
the  polar  diagram  can  be  changed  to  a  car- 
dioid  configuration,  as  shown  in  Figure  2B, 

Mounted  on  a  turntable,  the  Discriminator 
will  eliminate  QRM  and  QRN*  and  also. 
with  some  practice,  will,  if  required,  give  di- 
rection-finding facilities. 

The  Figure  I  circuit  shows  a  balanced  fer- 
rite rod  loop  LI  tuned  by  CIA  and  C1B, 
coupled  to  the  receiver's  50  ohm  input  via 
L2.  The  nickel  zinc  ferrite  rod  is  unusually 
15"  long  and  1/2"  in 
diameter.  This  long 
rod  substantially  in- 


creases the  RF  signal  voltage.  The  winding 
width  of  LI  is  about  one  ninth  of  the  total 
rod  length,  so  very  acute  nulling  is  achieved. 
to  a  tar  greater  extent  than  would  be  expect- 
ed with  a  single  7-1/2"  or  shorter  ferrite  rod. 
For  those  no!  requiring  sensing  facilities,  the 
ferrite  loop  LI,  CIA.  OB,  and  L2  can  be 
used  as  an  efficient  cnlitv  (see  the  right  side 
of  the  assembly  pro II Ic  in  Figure  3). 
To  produce  an  optional  eardioid  polar 

Continued  on  page  IS 
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(a)  Perfect  Figure    B"   Loop  Polar  Diagram 

Mill       J>—                                 J    Max 
(b>  Typical    Cardoid 

Max 

Figure  2,  Polar  diagrams. 
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Figure  3,  Prnfile. 


Feedback 


In  our  continuing  effort  to  present  the  best  in  ama- 
teur radio  features  and  columns,  we  recognize  the 
need  to  go  directly  to  the  source— you,  the  reader.  Ar- 
ticles and  columns  are  assigned  feedback  numbers, 
which  appear  on  each  artide/column  and  are  also  fist- 
ed here.  These  numbers  correspond  to  those  on  the 
btttecfc  c:vi  opposkte  th  5  page  Or  ihe  card,  please 
check  the  box  which  honestly  represents  your  opinion 
of  each  article  or  column 

Do  we  realty  read  the  feedback  cards?  Vou  bet!  The 
results  are  tabulated  each  month,  and  the  editors  take 
a  good,  hard  look  at  what  you  do  and  don't  like  To 
show  our  appreciation,  we  draw  one  feedback  card 
each  month  and  award  the  lucky  winner  a  free  one- 
year  subscription  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the  Product  Re- 
port card  and  the  Feedback  card  and  put  them  in  an 
envelope?  Toss  in  a  damning  or  praising  letter  to  the 
edtor  white  you're  at  it.  All  for  the  low.  low  price  of  29 
cents! 

1  Never  Say  Die 

2  Letters 

3  QRX 

4  Compact  160  Meter  Transmitting  Loop 
Antenna 

5  The  Discriminator 

6  Low-Cost  Transmission  Lines 

7  Review:  HOFI  Antenna  Switch 

8  Review:  CAT  1000,  CAT  300 

9  Review:  Vaesu  FT-1 1 R 

10  The  Challenge  of  1750  Meters 

11  Hamsats 

12  RTTYLoop 

13  Carr"$  Corner 

14  QRP 

15  Hams  with  Class 

16  Homing  In 

17  Dealer  Directory 

18  Packet  &  Computers 

19  ATV 

20  Afrove  and  Beyond 

21  Ask  Kaboom 

22  73  international 

23  Special  Events 

24  Propagation 

25  Barter  "n'  Buy 

26  New  Products 


ARE  YOU  BUILDING  A 


CUM  AN* 


Packet  Network? 


ANS  has  the  hard  to-find  parts  that  make  building  a 
Packet  Network  easy!  Using  ordinary  Packet  TNGs  wilh 

network  software  installed.,  you  loo  can  expand  the  existing 

network,  or  start  your  own\     

Tb*  MTTRIX 
Dio4c      Maim  1 

to  si*  TSCe  *p- 
zititci  u>  fofm  1 

iwKk  U  uses  DE- 
9F  runnerlOJi, 
ulvJi   nn  EUd 

zahki.  are!  wwt*  »  flli  cidvi  TSeNET  «  ROSE  wrBwinif  foftvn,  Cwifc-tc  In 


Other  useful  products  for  network  builders  include: 

hi  *  f  r  Sup  ply  far  ibe  TL  k  K  TStt  D»f  m  RaSh.  With  TSC  Oftfc  {  i  I 8  « 

it',,  J.U-95  JiicnshEcdJ;  W krMutfeltl  AdapLcr,cfirinr.  i  -  TjNC*  litj(e1h«  £>W 
wire  vifl  the  MihJcm  Disconnect  hcad-cr  iScl  of  G.  S 1 295  Ui)\  TNi"  la  Radio 
tablrt  fSl«1inj[  m  SI  «  kil.  57  99  assembled);  HK-23Z  Tlmeuui  Timrr 
M  -mi?  L-omtujcn-tjased;  applicaiion*  (nun  lotkin^  up  a  TIkMtT  Matn* 
1*3*^5  bare  Kuani.  SJ9  95  kit.  5^4 9*  aiieoibleJ  OpuDMl  i**r  Sl2  95l, 
PbwrrDuLfiUutKHi  Board.  taS},ae«4i.<J«tv£riiM:T  I  ?  \ ,  J;  pi?»cr  drtlribtfiqn 
(S  •=  ^5  in  S-*9?aM*BMitofi.Nawwl^S«JBwiw.PiiiaawiBia|iaaiiiii1 
EPROM*>im? 

PLEASE  WRITE  FOR  OUR  FREE  CATALOG 

To  order,  send  check  or  MO  (US  FgndgJ  add  S3  SrtH>  NJ 

address  add  6%  tax    All  US  orders  shipped  2- Day  air! 

Your  Satisfaction  is  Fully  Guaranteed, 


Amateur  Networking  Supply 


Post  Office  Bo*  219.  Uonivate  New  Jersey  07645-0219 
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Aflytecraft™  sfz 

Indoor  Multiband  HF  Antenna 

Work  all  7  HF  bands  between  40  tod  1 Q  meters!  •  Adjust- 
able height  between  7  and  1 2'  Tor  use  between  floor  and 
ceiling,  Disminiles  to  3K-  a  Great  for  outdoor  use  also! 

•  Top  quality  construction  -bright  6063 -T&  aluminum, 
Tiber  glass  center  section,  heavy-duty  B&W  center  coil, 
stainless  steel  hardware,  ■>  Works  well  inside  most  build- 
ings. •  Antennas  aie  complete  -  use  your  own  tuner, 
trimrniidh,  or  L-neiwort  to  match  to  your  transcci  vcr. 

•  t.'sesshcrt  counterpoise-  no  ground  needed.  •  Sets  up 
and  dismantles  easily  and  quickly,  « Complete  instructions 
supplied.  •  DON'T  kt  antenna  restrict  Eons  or  inability 
to  install  antennas  keep  you  ofTthe  air! 

$179.95  + $10  S/H 

Send  Check;  $  Order 

to:  f-XYTECRAFT- 

RO  Box  3141 

Simj  Valley 

CA  93093 

800  -  456  -  1271 

for  VisaiMOlnfo 

M-F9A-5P(PrO 
Dealer  inquiries  invited 

For  75*0  indoors,  use 

our  SFZ-75  Helical, 

$129.15  >SI0  5/H 


Enjoy 

Your 

QSO'S 

with 

SFZ 
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Is  Your 
Shack  Grounded? 


1/3'  i  1/2' 
110  Copper 

•'  i^S^S^ 

J*r 

r^^«j*rtf  #nW  if 

utrounu  §i 

Sotid  Copper  Buss  Stainless  Steel  Hardware 

Grounding  Stud  Every  &  Inches 

Ton  or  Back  installation 

Ground  ail  Of  four  equipment  chassis  s  to  a 

single  earth  ground  in  one  easy  installation. 

Money  back  guarantee,  if  not  satisfied! 


+  $3,50  S&H  $ach  2  ft $11,95 

Ma#  check/money  order  to:  3  ft. $16.95 

J.M.S.  4fL    $2195 

35  Hilltop  Ave.,  DepL  7  §    ma    -*  •      c 

Stamford,  ct  oew?         J.  Martin  systems 


Custom 
Lengths 

Available 


CIRCLE  26  ON  READER  SERVICE  CARD 


Slow  Scan  TV 

doesn't  have  to  be  expensive  anymore! 


Every  day  more  hams  arc  enhancing  tbeir  comnnmiaujun  by  using 
images.  Join  the  fun  und  jac  wlmt  yoj'vt"  taccn  misiin^. 

Quality  Colof  S5TV  is  Catty  and  aJTmtable  with  hw*M  TV.     £239  95 


aswacaarcn. 

t5«jL£A  aad 


115  fm 


Absolute  Value  Systems 
I  \  5  Stedman  St,  #  7 
Chtinuford,  HA  01 824- 1621 
(5D8)  256  6907 
e-mail:  |Ohnl^>worfd jtd.com 


nkrVUA 


NEW!!!  COLOR 

SLOW  SCAN  TV 

for  the  Sound  Blaster! 


JlAoOftfC 


How  send  And  receive  Slow 

Scan  TV  with  your  Sound 

8 latter  compatible  sound  card 

in  FUU.  COLO  mil 


SLOW  SCAN  II 

How  copy  Slow  Scan  TV  (in 

B£W].  witn  your  Sound  Blaster 

compatible  sound  card.  Re-send 

pictures  that  you  f«c«lv4l  Save 

as  .PCX  or  ,VOC  filet, 

FTS  FUN!!I 

amy  saa.oo 


AUDIO  ANALYZER 

Analyze  tftosa  audio  signals  that 

you  hear,  such  as  SSTV,  RTTY. 

Arnlor,  and  Packet  radio..  Copy 

live  or  from  a  .VOC  file. 

onmwM 


rtajqmrcr  PC.  VGA  $40  ■  400  -  £56  coiewi.  and  Semnd  BJasta*  comp.  card 
Shipping  15  -  Ovwtmh  ITO  -  Hlir>o<*  r«x*tfr<i  add  62S%  tii 

Harlan  Technologies    815-398-2683 
5931  Alma  Dr.  *  Rockford,  Illinois  61108 
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For  The  Ultimate  Shack! 


100% 

made  in 
the  U.S.A. 


Imagine  your  callsign  on  the 

ARE.  Classic  Clockl 

*  Beautiful,  laminated  original  artwork. 

*  Quality  quartz  movement. 

*  Suitabfe  for  wall  or  desk  (approx.  9'x9'x2")- 

*  Runs  on  one  AA  battery  (indudeo")- 

*  Only  $39.99  (plus  $4.50  shipping  in  USTforeign 
orders  FPO  New  Hampshire). 

*  Specify  callsign  and  choice  of  simulated  walnut, 
light  oak  or  black  frame. 

*  Send  check  or  money  order  to: 

Amateur  Radio  Excellence 
Box  1551 'Manchester,  NH»03105 


X-BAND  TRANSMITTER 

Miniature  {2^  x  3Ji  x 
|1P)  GaAs  microstrlp 
transmitter  pro- 
vides  10  dBm  centered  at  10,525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  lowfrequency 
pulling.  Great  tor  long-range  testing  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  communica- 
tion links. 

Complete  Assembled  System «.».  $39,00 

Parts  4  Instruction  Kit  „♦,.— $29.00 

Pius  $2.00  Shtppmg  and  HamMtng 


INN0TEK  Inc 


P.O.  Box  80096,  Fort  Wayne.  IN  46898 
(219)489-1711 

Visa  ■  MasterCard  ■  Check  ■  Morrey  Order .  COD 

Money-Back  Guarantee 
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igram  (Figure  2B),  the  sensing  circuit 
consists  of  a  short  vertical  sensing  rod  res- 
onated to  a  quarter  wave  by  L3/C2,  with  a 
10  kilohm  variable  phasing  control  resistor 
R.  The  switch  SW  enables  this  sensing  cir- 
cuit to  be  switched  in/out  when  required  (de- 
scribed later  in  this  ankle). 

The  original  very  experimental  proving 
model  was  assembled  on  a  sheet  of  circuit 
board,  with  the  sensing  rod  stuck  out  on  a 
wood  boom  arm.  Two  things  became  imme- 
diately apparent:  A  15"  horizontal  ferrite  rod 
was  very  vulnerable  to  damage  and  would 
require  protection;  and  the  vertical  sensing 
rod,  on  its  horizontal  boom  together  with  a 
15"  rod,  produced  a  most  ungainly  and  un- 
wieldy contraption.  The  problem  was  solved 
with  chassis  construction:  a  robustly  protect- 
ed ferrite  rod  assembly,  and  a  plug-in  tele- 
scopic sensing  antenna  rod. 

Construction 

The  whole  final  assembly  was  built  on  an 
aluminum  chassis  size  8"  wide  x  2*1/2"  deep 
x  2- 1/2"  high.  The  profile  (Figure  3)  and 
layout  (Figure  4)  shows  the  horizontal  15" 
ferrite  rod  on  the  right,  with  the  control  knob 
of  resonating  capacitor  CIA  and  B  to  the 
righthand  front.  The  vertical  sensing  rod 
plugs  into  extreme  Sell  with  the  resonating 
capacitor  (C2)  knob  in  from.  The  phasing  re- 
sistor knob  is  in  the  center  front,  with  switch 
SW  above  on  the  chassis,  A  very  essential 
dimension  is  the  6-1/4"  distance  between  the 
sensing  rod  and  ferrite  rod,  If  the  cardioid 
sensing  facilities  are  not  required,  then  the 
chassis  width  could  be  reduced  to  3"  or  so. 
If  necessary,  there  is  room  for  a  wideband 
RF  amplifier  under  the  chassis,  which  has  a 
removable  bottom  plate. 

The  chassis  underside  (Figure  4)  is  self- 
explanatory*  CI  A+B  is  a  conventional  500  + 
500  pF  U-frame  variable  capacitor,  mounted 
on  the  chassis  front.  C2  *  C3  is  a  similar 
410  pF  +  180  pF  variable  mounted  on  an  in- 
sulating bracket,  with  insulated  control 
shaft.  Variable  resistor  R  is  direct  on  the 
chassis  front. 

L2  consists  of  30  close-wound  turns  of  22 
gauge  enamel  copper  wire  wound  on  the  end 
of  a  1-1/2*'  x  1/2"  diameter  paxolin  lube,  and 
fitted  with  Ilex  ends.  The  3/8"  diameter  fer- 
rite rod  was  cut  to  1-1/2"  from  a  length  of 
salvaged  rod  from  an  old  radio. 

The  step-by-stcp  fabrication  of  the  ferrite 
rod  LI  and  L2  assembly  is  shown  in  Figures 
6  and  7,  Two  7-1/2"  long  x  1/2"  diameter 
nickel  zinc  ferrite  rods,  type  R6 1-050-750, 
are  adhered  end  to  end  (see  Figure  6A),  The 
rods1  ends  arc  cleaned  with  line  glass  paper, 
and  adhered  together  with  a  cyanoacrlate 
adhesive  (e.g.  Superglueh  It  sets  within 
a  few  seconds.  Next,  wind  one  turn  of 
4'*- wide  self-adhesive  label  at  ihe  rod  center 
(see  Figure  6B>.  L2  is  close- wound  using 
36  turns  ol"  0.9mm  o.d-  PVC-covcred 
1 0/0  J  mm  connection  wire  (see  Figure  6C), 
with  the  ends  held  in  position  4"  apart  by  1"- 
wide  masking  tape.  Over  this  wind  two  turns 
of  I  "-wide  masking  tape  at  the  center  of 
LL  over  which  wind  four  turns  of  PVC 
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9  Autry 

Irvine,  CA  92718 
RATION     (714)  458-7277  •  FAX  (71 4)  458-0826 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RU66ED  •  RELIABLE 


MODEL  VS-50M 


SLSE 


■■^ 


RS-L  SERIES 


SPECIAL  FEATURES 

■  SOLID  STATE  ELECTRON  I CALLY  REGULATED 

*  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  cuirent  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
excepl  RS3A.  RS4A<  RS-5A,  RS-4L  RS  5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltaoe 

*  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORO  except  for  RS-3A 

*  ONE  YEAR  WARRANTY  •  MADE  IN  LLS.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105  125  VAC 

•  OUTPUT  VOLTAGE:  13  J  VDC  +  0,05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  Srrtv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


LOW  PROFILE  POWER  SUPPLY 


MODEL 

SLUA 

SL-11R 
SL-11S 
SL-11R-RA 


Colors  Continuous 

Gray     Black     Duty  (Amps) 

7 

7 

7 

*  7 
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POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous  ICS*  Size  (INI 

MODEL  Duty  (Ampsl  (Amps)  H  *  W  *  D 

RS-4L  3  4  3ft  *  6ft  k?1* 

RS-5L  4  5  $h*m*Vk 
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RM  SERIES 


MODEL  RM-35M 


*  19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL 
RM-12A 
RM-35A 
RM-50A 
RM-60A 

Separate  Volt  and  Amp  Meters 
RIVM2M 
RM-35M 
RM  SOM 
RM-6QM 


Duty  (Amps) 
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RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-1 2B 
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RS-35A 
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7.5 
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25 
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ft 
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I  x  I  x  I 
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4  x  7ft  x  10* 
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4  x  7ft  x  10* 
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6  x  13Y-  x  12*4 


Sfcipiiaf 
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9 

10 

11 

13 

13 

16 

27 
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RS-M  SERIES 
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VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  »  Current  limit  adjustable  from  1.5  amps 


to  Full  Load 
MODEL 

VS-12M 

VS-20M 
VS-35M 
VS-5QM 
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Oitf  (Aapt] 
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25              15  7 

37              22  10 
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RS-S  SERIES 


MODEL  RS-12S 
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RS-1QS 
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hookup  wire*  with  the  ends  twisted  lightly 
together,  as  shown  in  Figure  6D. 

The  above  assembly  is  protected  and 
mounted,  as  shown  in  Figure  7A*  in  a  16" 
length  of  7/8"  o.d.  PVC  pipe  used  in  plumb- 
ing, mounted  and  held  in  place  on  a  robust 
*T"-shapc  wood  frame  and  held  to  the  main 
chassis  with  wood  screws.  Three  1/4'*  diam- 
eter wire  exit  holes  arc  drilled  in  the  tubing, 
one  at  the  center  and  the  others  4"  apart  as 
shown  in  Figure  7C  The  rod/winding  as- 
sembly is  inserted  into  the  tubing  and  the 
coil  wire  ends  pulled  through  the  1/4"  holes. 
The  rod  ends  are  supported  by  coils  of  2"- 
wide  thin  coiled  card,  inserted  into  the  ends 
of  the  tube  around  the  rod  ends.  The  *T 
support,  shown  in  Figure  7B,  is  made  of  dry 
timber,  varnished,  with  two  plastic  lubtng 
wall  clips  screwed  on  either  end  (shown  in 
Figure  7B)T 

The  plug-in  sensing  antenna  rod  is  a  stan- 
dard 20"  telescopic  whip.  The  end  is  sol- 
dered to  a  1/4"  plastic-sleeved  jack  plug  cen- 
ter connection,  A  corresponding  jack  socket 
is  fitted  to  the  main  chassis  {see  Figures  4A 
and  Figure  5).  The  distance  from  this  socket 
to  the  center  of  the  fertile  rod  assembly  was 
calculated  by  experiment  and  is  6-1/4'*  (see 
Figures  4B  and  4A), 

The  whole  underchassis  assembly  and 
wiring  is  shown  in  Figure  5. 

Setting  Up 

The  unit  should  be  connected  to  the 
receiver  input  with  not  more  than  36"  of 
RG58  coaxial  feedline,  Set-up  procedure  is 
as  follows, 

(1)  Ferrite  Rod/ 
L1/L2  Assembly:  With 
the  sensing  rod  removed 
and  the  switch  OFF,  set 
the  receiver  to  a  signal 
around  2000  kHz  and 
rotate  C 1 A  and  B  to  res- 
onance. Rotate  the  unit 
for  maximum  signal — 
see  the  polar  diagram  in 
Figure  2A,  Rotate  the 
unit  to  check  the  acute 
nulling.  Repeat  this  op- 
eration at  1600  and 
4O00  kHz.  and  spot  fre- 
quencies in  between. 
The  prototype  covers 
from  4100  kHz  to  below 
1600  kHz.  This  part  of 
the  unit  can.  as  previ- 
ously mentioned,  form  a 
self-contained,  highly 
efficient  ferriie  rod  an- 
tenna on  a  reduced  3" 
wide  chassis,  producing 

the  polar  diagram  shown  in  Figure  2A. 

(2)  Sensing  Rod  Circuit:  Plug  in  the  tele- 
scopic whip,  put  the  switch  to  OFF  and  ro- 
tate C2  to  near  minimum  capacity.  Tune  the 
ferriie  loop  to  a  signal  at  4000  kHz  with 
CI  A+B;  put  switch  SW  to  ON  and.  with  the 
phasing  resistor  at  around  m imposition,  slide 
L3  along  the  short  ferrite  rod  (see  Figure  6) 
until  resonance  is  found,  then  seal  L3  to  the 
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Figure  7*  Ferriie  rod  coil  and  support  assembly. 


rod  with  hoi  candle  wax.  The  sensing  rod 
circuit  should  now  operate  between  4000 
and  1600  kHz.  It  can  be  extended  down  fre- 
quency by  connecting  C3  in  parallel  with 
C2 

Operation 

In  operation  with  the  ferrite  loop  used 
with  the  sensing  circuit  in  the  OFF  position. 


tune  CIA  +  B  to  the  required  frequency. 
Maximum  signal  is  broadside  to  the  ferriie 
loop,  and  minimum  signal  is  on  the 
rod  ends,  The  nulling  is  extremely  sharp 
and  eliminates  most  QRM  and  QRN,  The 
chassis  bottom  plate  must  be  fitted  for 
full  screening.  With  a  high  RF  gain  receiver 
a  preamplifier  has  not  been  necessary  but,  if 
required,  a  wideband  RF  amplifier  circuit 


20  73  Amateur  Radio  Today*  September,  1994 


board  can  be  filled  underchassis. 

With  sharp  nulling  and  a  figure-eight  po- 
lar diagram*  it  is  possible  that  a  station  on 
the  !80  degree  reciprocal  bearing  coutd  in- 
terfere with  the  wanted  station.  If  this  oc- 
curs, the  sensing  switch  can  be  switched  on 
to  change  the  polar  diagram  to  the  cardioid 
pattern  (Figure  2Bj,  with  a  large  single  for- 
ward lobe,  and  the  null  now  at  the  back. 
With  C2L3  tuned  to  resonance  and  the  tele- 
scopic whip  J  7"  long,  the  phasing  resistor 
should  be  adjusted  so  that  signals  from 


the  sensing  rod  and  Icrrite  are  equal  in  am- 
plitude, In  practice,  the  cardioid  null  is  not 
as  pronounced  as  that  shown  in  Figure  2A, 
but  the  forward  lobe  is  larger.  So,  in  prac- 
tice, with  a  flick  of  the  switch  it  is  possible 
to  change  from  one  polar  diagram  to  the 
other. 

Introduction  of  the  sensing  rod  also  en- 
ables the  user  to  find  the  directional  bearing 
of  a  station,  assuming  a  simple  turntable  is 
placed  under  the  uniL  It  will  also  indicate 
the  bearing  of  persistent  QRN. 
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Wire 

Sundries 


Parts  List 

Description 

Femte  rods,  7-1/2*  long  x  1#*  diameter;  type  R6 1-050-750  ( Available  from 

Amidon  Associates  inc  1 22 t 6  East  Giadwiefc  Srreei.  Dominique  Hills  CA  90220  USA 

2-gang  500  +  500  pF  variable  capaaior  with  krtoo 

2 -gang  410  +  1 S2  pF  variable  capacitor  or  single-gang  400  pF 

(such  as  500  pF  wiih  series  capacitor)  insulated  coupler  shaft  and  knob 

10k  ohm  carbon  track  variable  resistor  with  knob 

1-1/2Mong  x  3/8*-diameter  ferrite  rod  [cut  some  BC  receivBNype  rod) 

1*1/2*  x  1/4*  o.d.  paxclin  or  plastic  tubing 

Aluminum  chassis  with  bottom  plaie,  8*  x  6*  jc  2-1/2* 

20**long  telescopic  antenna  whip 

1/4*  (6  mm)  mono  jack  plug  with  plastic  (not  metal)  sieeve 

1/4*  mono  jack  socket 

Mini  OIM/OFF  toggle  switch 

Chassis  mounting  coaxial  socket  plus  36*  maximum  RG5S  teedfcne  with 

suitable  plugs 

16*  length  of  7/8*  o.d.  UPVC  plumbing  piping  with  two  standoff  wail  clips 

1  -3/4*  x  3/4",  one  piece  6*  long  and  one  piece  7/8 H  long 

1  -3/4*  x  #4'  x  3t8m  hardwood 

22  gauge  enamel  copper  wire  for  L3 

PVC  10/0. 1mm  connection  wire  0.9mm  overall  o.d*  for  Ll 

1**wkfe  masking  tape;  cyanuacrylate  adhesive  (Superglue  or  similar); 

nuts,  bolls,  washers  and  roundhead  brass  wood  screws 


Receiver/Spectrum  Logger 

I  to  1300MHz  with  AM/FM/WFM/SSB 
Features  2000  memory  channels,  16  search 
banks.  Backlighted  LCD  display.  Attenuator, 
Delay,  Hold,  Bank  lockout,  Cellular  locked  out, 
RS232  Control,  I  Year  Warranty,  &  Earphone 
jack.  Size:  2  I/4H  x  6  1/2D  x  5  5/8W.  Wt 
16oz.  Ground  fit:  $6,95  +  2  Day  Ail  Freight: 
59,95,  Call  or  Fax  Toll  Free,  24  hours/day 


COMMUNICATIONS 

800  445  7717 


fl    Brf 


10707  E  106th  Street  Fishers,  IN  46038 

CIRCLE  164  ON  READER  SERVICE  CARD 


WE  ALL  WANT  THE  BEST  NOW 
TOP  QUALITY  IS  EASY  TO  OWN 


FRtlzEL 


»)) 


FB-DX506 
10-30  Meter  Beam 


Band  Active  Els, 
28MHz  3 

24MHz  2 

21MHz  3 


Band  Active  Els* 

18MHz  2 

14MHz  3 

10MHz  2 


•  Heavy  Duty  Construction 

•  All  Stainless  Steel  Hardware 

•  Double  Boom 

•  2  Feed  Points,  2  Baluns 


•  Easily  Handles  Full  Legal 
Power 

20ft  Turning  Radius,  83  lbs 
Interlaced  Design  Seam 


horf 


Manual  and  remote  controlled  coax  switches  for  indoor  and 
outdoor  mounting.  Lightning  protection  devices.  Extensive 
selection  of  V/UHF  phasing  lines  and  harnesses.  All  mil-sped. 

SCHURR  KEYS 

Whether  you're  a  collector  or  operator  (or  both)  you  will  want  one 
of  these  beauties.  Each  key  is  machined  and  hand  made  so  that 
everyone  feels  specially  made.  Straight  key,  paddles,  iambics 
they're  great. 

Available  at  all  Ham  Radio  Outlet  Stores,  Universal  Radio  and 

Oklahoma  Com m  Center 

Dealer  inquires  invited. 

ELECTRONIC  SWITCH  CO.,  INC. 

4343  Shallowford  Road,  Suite  E-6,  Marietta  GA  30062 

(404)5 1 8-4634     FAX  (404)642-9035 


HAM  RADIO 

APRIL  7,  8  &  9, 1995 

Fri  1  pm  -  6pm 
Sat  9anv5pm 
Sun  9am  -  1pm 

North  Atlanta  Trade  Center 
Atlanta,  Georgia 

Sponsored  by 

Ham  Radio  Foundation,  Inc. 
Phone  (404)51 8-7376 
Fax  (404)642-9035 

DXPO 

Sponsored  by: 

South  Eastern  DX  Club 
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Number  6  on  your  Feedback  card 


Low-Cost  Transmission  Lines 

What  you  don't  know  can  cost  you. 

by  Frank  Kamp  K5DKZ 


At  first  glance,  this  title  seems  to  contain 
a  conflict  of  terms.  Transmission  lines 
are  the  more  significant  part  of  the  cost  in 
most  simple  antenna  systems.  We  all  like  the 
convenience  of  using  coax,  e%*en  if  it  is  not 
the  most  economical  solution.  After  all, 
what  else  is  there?  Open-wire  line  and  twin 
lead  require  an  antenna  tuner  That  at  least 
gives  us  a  choice,  but  the  expense  is  still 
there,  cither  in  the  cost  of  coax  or  the  pur- 
chase of  an  antenna  tuner.  Bargain-style 
coax  is  not  a  good  solution.  It  is  usually  ci- 
Lher  of  very  questionable  quality  and  has 
poor  shielding,  or  it's  embrittled  with  age. 

For  medium  and  high  power  use.  RG8  or 
equivalent  is  the  most  logical  choice  in  coax. 
It's  heavy  enough  to  handle  the  power.  It's 
also  heavy  enough  to  require  some  pretty 
stout  wire  and  supports  if  used  in  a  flat- 
topped  dipole  installation  with  no  center 
support.  Then,  if  you  want  to  add  a  balun  at 
the  antenna  feed  point,  you  compound  the 
weight  problem. 

Twin  lead  is  the  most  obvious  solution.  It 
can  be  matched  to  a  short  length  of  coax 
through  a  4: 1  balun  for  easy  routing  to  the 
shack.  That  helps  the  situation  somewhat, 
but  what  if  our  antenna  does  not  match  300 
ohms  and  we  don't  want  to  use  a  balun  at 
the  elevated  feed  point?  We  could  always 
construct  the  dipole  from  twin  lead,  giving 
us  our  impedance  match  and  broadband  per- 
formance at  the  same  time.  That  solution  al- 
so has  its  drawbacks.  Twin  lead  docs  not 
weather  as  well  as  simple  wire  and  coax. 
The  cheaper,  receiving  type  of  twin  lead 
may  not  handle  the  full  legal  power  limit. 

The  variations  and  permutations  of  this 
decision- making  process  seem  endless  be- 
cause there  are  so  many  variables  involved. 
What  we  really  need  here  is  some  magic  do- 
everything  transmission  line  that  can  pro- 
vide more  options  to  deal  with  these  vari- 
ables. Chief  among  these  options  would  be  a 
line  made  from  inexpensive  materials  that 
can  be  used  without  worry  regarding 
impedance  match  to  the  antenna.  Such  a  de- 
vice does  exist:  it  can  be  made  from  inex- 
pensi%pc  materials,  or  from  almost  any  type 
of  wire  or  cable.  You  could  even  use  that 
LOGO- foot  roll  of  lamp  cord  that  wfas  such 
an  irresistible  bargain  two  years  ago. 

An  electrical  half- wave  section  of  trans- 
mission line  has  the  unique  property  of  mir- 
roring impedance  from  one  end  to  the  other. 
For  all  practical  purposes,  the  electrical 
properties  seen  at  one  end  are  the  same  as  at 
the  other  end.  The  reaction  of  most  people 
when  they  are  first  introduced  to  this  well- 
known  fact  is  "So  what?"  The  conventional 
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use  of  transmission  lines  takes  advantage  of 
the  fact  that  such  a  line  has  a  characteristic 
surge  impedance  forwiv  physical  length.  All 
that  is  needed  is  termination  in  that  charac- 
teristic impedance  at  both  ends.  However, 
the  mirroring  ability  of  a  half-wave  trans- 
mission line  becomes  infinitely  monc  useful 
when  we  realize  that  it  has  nothing  to  do 
with  the  surge  impedance  of  the  line.  This 
means  that  we  can  use  virtually  any  two 
conductor  fines  available  to  physically  bring 
the  electrical  equivalent  of  the  antenna  feed 
point  down  to  ground  level  where  we  can 
more  effectively  deal  with  our  matching 
problem. 

The  Procedure 

The  key  here  is  to  ensure  thai  the  nonde- 
script line  is  equal  to  a  multiple  of  electrical 
half  waves  in  length.  The  downside  is  that 
this  trick  will  only  work  on  exact  multiples 
of  a  fundamental  frequency.  A  line  cut  for 
3.5  MHz  will  also  work  on  7,0  MHz.  14,0 
MHz,  and  28,0  MHz.  A  line  cut  for  3,9  MHz 
wilt  work  best  on  7.8  MHz,  15.6  MHz,  and 
3K2  MHz,  As  you  can  see,  multiband  opera- 
tion using  this  concept  is  somewhat  limited 
unless  we  use  an  antenna  tuner.  The  other 
problem  is  determining  what  physical  length 
of  cable  corresponds  to  an  electrical  half 
wave  at  your  chosen  frequency. 

The  electrical  half-wave  length  of  any 
transmission  tine  will  always  be  physically 
shorter  than  the  length  calculated  from  the 
formula:  half- wave  length  in  feet  -  468/ 
frequency,  in  MHz.  The  ratio  between  its 
shorter  physical  length  and  the  length  from 
the  formula  is  known  as  the  velocity  factor 
of  the  line.  Velocity  factors  for  various  pop- 
ular transmission  lines  can  be  found  in  Hie 
ARRL  Handbook.  You  won't  find  lamp  cord 
listed  there. 

You  can  calculate  the  velocity  factor  of 
any  line  with  nothing  more  lhan  your  station 
equipment  using  the  following  procedure 
(use  a  frequency  in  the  10  meter  band  to 
avoid  wasting  any  more  of  your  valuable 
lamp  cord  lhan  necessary);  From  the  formu- 
la above,  calculate  the  half  wavelength  in 
feet  for  the  frequency  you  are  using.  Cut  a 
section  of  lamp  cord  to  ihis  length.  Connect 
the  output  of  your  transmitter  to  a  dummy 
load  usina  a  short  leneth  of  coax  in  series 
with  your  SWR  meter.  Tune  up  on  frequen- 
cy using  as  little  power  as  possible,  Note 
and  record  the  SWR  Into  the  dummy  load — 
it  should  be  very  close  to  1  to  1.  If  it  isn't, 
check  your  hookup  and  verify  that  your 
dummv  load  is  indeed  50  to  75  ohms-  Now 
replace  the  short  length  of  coax  with  your 


lamp  cord  transmission  line  (Figure  i).  Do 
not  readjust  your  transmitter  except  for  drive 
to  the  final,  if  needed.  Apply  power  and  take 
an  SWR  reading — it  will  probably  be  higher 
than  1  to  I.  Trim  a  few  inches  oil  the  lamp 
cord  section  and  try  again.  Continue  this  un- 
til you  get  the  lowest  possible  SWR — it 
should  be  close  to  what  you  experienced 
with  the  dummy  load  connected  through  ihe 
coax,  Measure  the  final  length  of  the  lamp 
cord  and  divide  it  by  its  original  length.  The 
result  will  be  less  than  one  and  will  represent 
the  velocity  factor  of  your  line  cord.  Now 
you  can  use  that  value  to  calculate  the  physi- 
cal length  of  lamp  cord  required  to  give  an 
electrical  half  wavelength  on  any  frequency. 

Qualifications 

You  might  be  tempted  to  do  this  test  at  2 
meters  if  you  have  the  equipment.  Thai 
would  waste  even  less  cable,  but  it  mav  also 
give  you  bogus  information  that  will  not 
scale  down  to  HF  frequencies.  The  formula 
we  used  is  only  iiood  for  frequencies  up  to 
30  MHz, 

Of  course,  you  are  not  restricted  lo  using 
lamp  cord.  Almost  any  line  having  two  con- 
ductors will  work,  as  long  as  its  physical 
makeup  is  uniform  throughout  its  length.  For 
instance,  using  alternate  sections  of  twin 
lead  and  lamp  cord  where  each  section  is 
less  lhan  an  electrical  half  wavelength  might 
not  be  a  good  idea.  The  surge  impedance  of 
the  line  rs  not  a  factor,  but  I  don't  think  thai 
allows  it  to  be  a  variable  through  its  electri- 
cal half  wavelength.  You  could  even  use  a 
twisted  pair,  as  long  as  the  pitch  of  the  twist 
is  uniform  throughout  its  length.  We  also 
need  to  exercise  a  little  common  sense  here. 
You  ean*t  bury  a  section  of  lamp  cord  in  the 
ground  like  you  would  coax,  A  twisted  pair 
made  from  #24  enameled  wire  might  work 
for  a  receiving  application,  but  1  wouldn't 
use  it  for  transmitting. 

Another  example  application  of  this 
principle  is  my  recent  experience  with  a 
dual  dipole  phased  arrav  for  40  meters.  This 
is  an  active  array:  each  leg  of  each  dipole 
receives  power.  Some  sort  of  balanced 
feed  was  required,  but  I  wanted  to  use 
shielded  cable  to  reduce  noise  pickup  on  the 
vertical  sections  of  the  transmission  lines, 
I  ended  up  using  four  electrical  half- wave 
sections  of  surplus  RG62  coax,  two  sections 
per  dipole.  The  center  conductors  of  the  coax 
were  connected  to  the  dipole  legs.  The  shield 
of  the  coax  was  tied  together  at  both  ends 
of  the  transmission  line  and  grounded  at 
the  phasing  network  located  in  a  box  below 
ihe  army. 


ORDER  NOW  1  -800  4  HOBBY  KITS  I    QRP  amplifier 


2  Meters 
223  MHz 
440  MHz 
6  Meters 


FANTASTIC 
FM  TRANSCEIVERS 


Ramsey  breaks  the  pnee  barrier  on  FM  rigs!  The  FX  is  ideal  for  shack. 
portable  or  mobile.  The  wide  frequency  coverage  and  programmable 
repeate*  softs  mates  the  FX  tie  perfect  rig  for  Amateur.  CAP  or  MARS 
applications.  PacKeteers  realty  appreciate  the  dedicated  packet  pen. 
TRUE  ■FM'  signal  am]  almost  instant  TyR  switching  High  speed  packet? 
...No  problem,  Twelve  diode  programmed  channels,  LjW  HF  output, 
sensitive  dual  conversion  receiver  and  proven  EASY  assembly.  Why  pay 
more  lor  a  used  loreign  rig  when  you  can  have  one  AMERICAN  MADE 
(by  you)  tor  less  Comes  compieie  less  case  and  speaker  mike.  Order 
our  matching  case  and  knob  set  for  that  pro  Joofc. 

S149.9S     FX-146  kH  (2  Meters). 5149.95 


FX-50  kit  (6  Meters }. 

FX-223  kit  (1  1/4  Meters) S149.95     FX-440  kit  (3/4  Meters) 

C F X  ma Ichlng  case  set S29  £5     FXM - 1 ,  ICOM/Yae su  sty le  speaker  mike $29.95 


For  a  slick  NhJe  QRP  boost,  use  one  o? 
the  20  Watt  amplifiers.  Needs  only 
1/2*2  warts  of  drive  for  full  output, 
linear  far  SSB,  AM  or  CW  operation, 
power  MOSFETs  for  high  efficiency 
and  multistage  low  pass  filter  for  a 
clean  signal.  Built-in  T/R  relay  lor 
automatic  switching,  funs  on  12-15 
VDC  at  2-4  amps  Add  our  matching 
case  set  for  a  complete  station  look. 

Your  choice  of  bands... $49.95 

Specify  band;  (QAMP-20.  30-  40.  SO) 
CQAMP  Matching  case  set.....  $14.95 


2  MTR  &  220  BOOSTER  AMPS 


Here's  a  great  booster  for  any  2  meter  or  220  MHz  hand-heW  unit  These  power 
boosters  deliver  over  30  waits  of  output,  lowing  you  to  rut  the  repeater's  fufl  quieting 
while  the  low  noise  preamp  remarkably  improves  reception,  Ramsey  Electronics  has 
sold  thousands  ol  2  meter  amp  kits,  but  now  we  offer  completely  wired  and  tested  2 
meter,  as  well  as  220  MHz  units.  Both  have  all  the  features  of  the  high-priced 

boosters  at  a  traction  of  the  cosL 

PA  10  2  MTR  POWER  BOOSTER  (10  X  power  gain  J 

Fully  wired  A  tested „ „.„ « S99.95 

PA-20  220  MHz  POWER  BOOSTER  {,&  X  power  gain)  Fully  wired  d  tested  ,„ S99.95 


SX-20  20  METER  SSB/CW  TRANSCEIVER 


Rnatv.  a  handy  go  anywhere  ng  that  puts  the 
fun  back  into  rani  radio.  How  about  the  DOS 
syntftssi^f  that  tunes  in  TO  Hz  steps  with 
exceptionally  low  noise  far  weak  signal 
reception.  Or.  how  about  the  built-in  Iambic  CW 
keyer  that  has  a  digital  readout  of  your  CW 
speed.  Perky  10  wan  RF  output  (that's  only 
11/2S  ante  below  a  lOOwaflhg'tcanbekmed 
down  Jor  true  QRP  operation.  Included  with  he 
SX-20  is  the  hand  mike  with  handy  UP/DOWN 
buttons  for  remote  tuning  of  I  he  rkj  while  driving 
—  or  biking  —  or  boating.  Available  in  both  luLly 
assembled  and  tun  to  build  kit  form,  you'll  find 
that  the  SX-20  wil  become  your  favorite  rig 
SX-20  20  meter  SSBCW  Transceiver, 
fully  wired,  1  yr.  warranty  .. 


5429,95 


SX-20  20  meter  SSB/CW  Transceiver  Kit  Form... . , 5349.95 

Optional  CW  Audio  Fitter  SXCWN  WT $49,95        Kit S39.95 


Miniature 
SPEAKER-MIKE 


Fits  loom. 
Yaesu.  AUnco. 
Ramsey  and 
Radio  Shack 
n£sJ  Looking  tor 
a  handy  linle 
speaker-mike  lo 
compliment 
your  FX  trans- 
ceiver or  other 
I  COM  style 
+>andie-  talkie "? 
The  Ramsey 
SM-i  speaker-mike  is  a  beauty  Ifs  only  i  mt 
wide  by  2  M2  incites  high  and  has  a  handy  clip 
on  the  back  so  you  can  easily  clip  it  io  your 
lapel  or  shin.  Its  small  internal  speaker  isn'i 
gong  to  break  any  eardrums  but  is  very  clear 
and  has  plenty  of  pop  to  be  heard  when  mom 
Thau's  even  a  jack  on  the  mike  so  when  you 
plug  t  in.  you  sti  have  the  use  ol  the  speaker 
jack  from  your  radio.  Fits  all  Radio  Shack. 
ICOM.  Yaesu.  Alincc  and  Ramsey  rigs. 

SM-7  Mini -Speaker  mike. 
Fully  assembled S24.95 


SHORTWAVE 
RECEIVER 


Fantastic  receiver  that  captures  the  weno 
1  wth  ;ust  a  12*  antenna!  Can  receive  any  2 
MHz  portion  from  4-11  MHz.  True 
superhei,  has  smooth  varactor  tuning. 
AGC.  RF  gain  control,  plenty  of  speaker 
volume  and  runs  on  ■  9V  battery. 
Fascinating  Scout  school  or  cJub  project 
provides  hours  oi  fun  for  even  the  most 
serious  DXer.  For  the  car.  consider  our 
shortwave  converter.  Two  swrichable 
bands  fin  3-22  MHz  rango).  each  1  MHz 
wide — tunable  on  your  car  radio  dial.  Add 
some  interest  to  your  drive  home1 

Snortwave  receiver  krt.  SRi  S29.95 

Shortwave  converter  (tit.  SCI— S27.95 

Malching  case  sel  f or  SR1.CS R.  S14  95 
Matching  case  sel  for  SCt  CSC   -S14.95 


2WAY  RADfO 
SERVICE 
MONITOR 


COM  3  the  world's  mosl  popular 
low -cost  service  monitor  For 
shops  big  or  small,  the  COM  3 
delivers  advanced  capabilities 
for  a  Ian  la slic  price— and  our 
new  lease  program  allows  you  to  own  a  COM-3  lor  less  than 
$3.00  a  day  Features  ■  CXrect  entry  keyboard  with  pfogrammafate 
memory  •  Audio  5  transmitter  frequency  Counter  *  LED  bar  graph 
frequency/error  deviation  drsplay  •  0 .1-10  000  uV  output  levels  * 
High  receive  sensitivity,  less  lhan  5  uV  *  100  kHz  to  9999995 
MHz  ■  Continuous  frequency  coverage  •  Transmit  protection,  up 
lo  100  watts  *  CTS  tone  encoder  •  l  KHz  and  eternal  modulation 
COM-3  2  Way  Radio  Service  Monitor .52995.00 


CW  KEYER 


Send  perfect  CW.  Microprocessor  keyer  features  4  programmable 
memories  of  up  to  26  words  each.  Iambic  keying,  dot-dash  memory, 
variable  speed  from  3~&0  WPM,  adjustable  sidelone,  keying  to  any  rig 
and  fully  HFI  proof  EARQM  memory  keeps  messages  up  to  1 00  years  ■ 
you'll  go  silent  before  the  key!  Includes  built-in  touch  paddles  or  use 
your  own.  Easy  assembly  and  matching  case  sel  available  lor  a  nice 
station  look. 

CW-700  Wcro  keyer  kil     569.95    MK  Matching  case  sel .,..  St 4, 95 
CW-7&WT  Assembled  CW -700a nd  case iP„„„.w„^_S11BL95 


ACTIVE  ANTENNA 


Cramped  for  space?  Get  longwire  performance  with  this  desktop 
antenna  Property  designed  unit  has  dual  HF  and  VHF  drcuitry  and 
built-in  whip  antenna,  as  well  as  external  jack.  RF  gam  contraf  and  9  V 
operation  makes  unit  ideal  for  SWLs.  traveling  hams  or  scanner  buffs 
who  noed  hotter  reception.  The  matching  case  and  knob  set  gives  the 
unit  a  hundred  dollar  lookl 
AA-7Kit S2B.95    Matching  case  &  knob  sel,  CAA    $14.95 


AIRCRAFT  RECEIVER 


Hear  exciting  aircralt 
communications — pick  up  planes 
up  to  100  miles  away!  Receives 
110-136  MHz  AM  air  band, 
smooth  varactor  tuning  supemet 
with  AGC.  c&ramic  filler,  adjustable  squelch,  excellent  sensitivity  and 
lots  of  speaker  volume.  Runs  on  9  V  battery.  Great  for  air  shows  or 
just  hanging  around  the  airport F  New  30- page  manual  details  pilot  talk, 
too  Add  case  set  lor  "pro"  look 

r\*n'm  I      U     ■■■■■■  ■  iM»inrri  ■  ■  www  m  ■■■■  ■■  ■■*■  ■■■■■■■  ■  h  |  I  I  II  f  I  ■  i  k  li  ill  fcfciM^rf  ■  I  hi  Miti  ii  I  ■      -  "       l?"A.«"3-Jl 

Matching case  set  CAR ,..,,    -„,... ri„.n, — TTt-t SI  4.95 


Easy  lo  build  power  amp  has  B  times 
power  nirt  tW  <n,  BW  out  2W  in.  16W 

out  5 W  is  for  40W  out.  Same  amp  as 
featured  in  many  ham  maoazme  articles. 
Complete  with  all  parts,  tess  case  and  T- 
H  relay 

FA^L4DW  pwramp  kit S34,95 

TR-i .  RF  sensed  T-R  retay  tor. 514 J5 


MORE 

KITS 

NEXT 

MONTHS 

ISSUE 


FOXHUNT  HEADQUARTERS 


tocate  hidden  or  unknown  transmitters  fast,  The  Foxhound  direction 
finder  connects  to  the  antenna  and  speaker  jack  on  any  radio  receiver. 
AM  or  FM  from  1  MHz  to  T  GHz  The  antenna  {a.  pair  of  dipole 
telescope  whps)  b  rotated  unfci  the  Nufl  meter  shows  a  m«imum  A 
pair  of  LEDs  indicate  to  turn  Left  or  Right  The  Fo&rirxirri  is  ideal  to  use 
with  a  walkie-talkie  if  you  wish  to  transmit,  go  ahead.,  a  built-in  Tffi 
switch  senses  any  transmitted  RF  and  switches  Ssdf  cut  ol  circuit  while 
you  talk.  It  doesn't  get  any  easier  than  this!  We  provide  atl  parts  except  lor  a  lew  feet  of  1/2  inch 
PVC  pipe  avialable  at  any  hard  war  c  store  lor  a  dollar  or  two  Add  our  matching  case  set  for  a 
complete  finished  uni  Be  the  one  with  the  answers,  win  those  iransmrtier  hunts  and  track  down 
those  jammers.  youTT  ob  it  al  ffth  youf  Foihound 

Add  some  fun  la  yoir  dub  events  by  havng  a  iransmtter  hurt!  Fodmntng  is  a  craze  sweeptig  Ihe 
nation,  but  many  clubs  are  missing  out  on  the  action  because  they  lack  the  expertise  or  tine  to 
develop  their  own  foxhunt  transmitter.  We  set  one  ol  our  mosl  devious  and  sneaky  engineers  to  the 
task  ol  designing  an  easy  lo  build  and  use,  yet  highly  capable  Foxhunt  transmitter  A  snazjy 
microprocessor  controller  has  both  preset  and  programmaWe  iransmtssion  characteristics  allowing 
you  to  eas*y  set  the  ddcufcy  level  from  Iwjginner  lo  "know-t-aJn  The  StyfOJc  FHT-1 ,  is  crystal 
controlled  in  the  2  meter  band  (crystal  lor  146  53  incWed)  wuh  a  power  output  of  5  wans  that  is 
aojustahfe  by  Ihe  contruitef  The  transmitter  ts  programmed  to  ID  in  CW  or  add  our  voce  option  tf 
you  realty  want  to  aggravate  the  troops  -  "Ha  ha,  you  cant  tod  mer  Join  the  fun.  get  rid  ol  those 
sluffy  ow  meetings  and  picnics,  have  a  foithunt! 

DF-1  Fonhound  direction  finder  Jut S&9.95    CDF  Matching  case  set  for  DF-1  ..,.514.95 

FHT-1  SJyFox  Foxhunt  transminer  M.S129-95     FHID-1  Vo^ce  IO  option S29-95 

CFHT  Heavy  duty  metaJ  majchjng  case  set  for  FH  T-1  _._..__. ^*,- SZ9.9S 


PACKET  RADIO 


Two  new  versions  are  available  (or  the  Commodore  64  {P-64A)  or  the  IBM-PC  (P-38M}.  Easy  as- 
sembly NO  TUNING*.  Induces  FREE  disk  software.  PC  Board  and  Full  Documentation.  Kit  form. 
P-64A_ S599S     P^BM  —  £59.95     CASECPK $12-95 


STEREO  FM 
TRANSMITTER 


Run  your  own  Stereo  FM  radio  station* 
Transmits  a  stable  signal  in  the  6MMD5 
MHz  FM  broadcast  band  up  to  1  mile 
Detailed  manual  provides  heiplii  info  on 
FCC  rags,  antenna  ideas  and  range  to 
oitpect.  Latest  design  Icaiures  adjustable 
tine  level  inputs,  pre-emphasis  and 
crystal  controlled  subcarrier.  Connects  to 
any  CO  or  tape  player,  mike  mixer  or 
radio.  Includes  free  tuning  tool  too'  For  a 
pro  look  add  our  matching  case  sel  with 
on- board  whip  antenna 
FM-1QA  Stereo  transmitter  kit     S34.95 
CFM  Case. whip  arrt  sel.„„ $14.95 


SPEECH 
SCRAMBLER 


Descfamblo  most  scramble  systems  heard  on 
your  scanner  radto  or  set  up  your  own 
scambled  communication  system  over  the 
phone  or  radio.  Latest  3rd  generation  IC  is 
used  tor  fantastic  audio  quality  -  equivalent  to 
over  30  op-amps  and  mixers!  Crystal 
controlled  lor  crystal  clear  sound  with  a  built-in 
2  watt  audio  amp  for  direct  radio  hook-up.  For 
scramble  systems,  each  user  has  a  unit  for  full 
duplex  operation.  Communcate  in  pnvacy  with 
the  SS-70.  Add  our  case  set  lor  a  fine 
professional  finish. 
SS- 

CsSD  matching  case  set S14.9S 

SS  70 WT  Assembled 

SS-70  and  case  set ~~~~*.~  579 .95 


j  Scrambler  /descramblerkit  S39-95 


MICRO-MIKE 


World's  smallest  FM  wireless  mike. 
Smaller  lhan  a  sugur  cube  -  including 
battery  and  mike  Two  sets  of  SMT 
parts  suppled  m  case  you  are  clumsy' 
Terhfe  audio  pick-up  (pm  drop  at  5  ft) 
:l™j  trafismtt  range  01300  ft  We  include 
the  battery  (watch  style),  etecirei  mike 
and  even  a  inning  tool'  Be  a  James 
Bond  and  learn  SMT  loo! 

FM  5  Micro  mfre  kit $19  95 


CRYSTAL  RADIO 


Relive  the  radio  past  with  a  crystal  set  lake  your 
grandfather  built  Uses  genuine  Galena  crystal  and 
catwhtsker  Several  different  types  ot  radios  are  built, 
including  standard  AM  broadcast,  shortwave  and 
even  Ww  II  foihote  style.  To  compare  modern 
semiconductor  detectors,  we  include  a  diode  for 
comparison.  No  soldering  required  and  we  even  give 
antenna  ideas.  Radio  for  free,  get  it  now  before 
Clinton  taxes  it' 
CS-1  Crystal  sel  kit  — ,.„.... ♦.„—-. $19,95 


DR.  NI-CAD  CONDITIONER/FAST  CHARGER 


Quit  spending  big  bucks  (or  replacement  battery  packs,  rejuvenate  and  condition  your  batteries 
lor  peak  capacity.  Advanced  circuitry  has  optimized  discharge  before  charge  io  eliminate 
memory  eflect  and  to  conddon  batteries  thai  have  been  poody  cared  for  m  the  past  Qmck 
charge  rapkfy  brings  battery  in  M  charge  m  less  than  an  hour-fust  15  minutes  for  some  types' 
And  tcp-ofF  charge  mode  squeezes  every  last  bi  of  energy  imo  each  cell  for  the  absolute  most 
capacity  Switch -mode  regulator  controls  constant  cunent  charge  while  bemg  monitored  by  a 
negative  delta- V  system  that  cuts  off  Ihe  fast  charge  al  the  exact  point  of  full  charge  batteries 
are  charged,  not  cooked'  Charges  NiCads  or  NiMH,  packs  Irom  2  lo  id  ceils  {easily  expanded} 
and  current  capacities  up  to  '0  Amp-hours  Runs  on  12  to  15  VDC  Quit  cooking  your  batteries, 
buying  new  packs,  waiting  hours  for  recharge,  get  a  Or.  Mi-Cad  today1  Available  m  money 
saving  kit  form  or  wired  and  tested  with  case  at  a  special  price.  Kit  butters  add  our  matching 
case  set  tor  a  snazzy  fineh. 

ON-1  Or,  Ni-Cad  canditionertfast  charger  kil.>+.— „...„ S49.9S 

CDN  Matching  case  sel .....,.,.^. .*+<,--.* -.- » S14.95 

DN-1WT  Fully  assembJerJ  Dr.  Ni-Cad  with  case ..-,..- S89.95 


MINI  KITS 


ORDERS  CALL  1-800-4  HOBBY  KITS  (446-2295)  OROERS  ONLY 
TECH/OROER/1NFO  {716)924-4560  FAX  (716)924-4555 


Ramsey  carries  a  complete  line  of  law  cost. 
easy  to  build,  easy  to  use  functional  kits  that 
can  be  used  alone  or  as  building  blocks  in 
larger  more  cornpfev  designs.  Mini-kits  include 
audio  amps,  lone  decoders.  VOX  switches. 
timers,  audio  alarms,  noise-makers  and  even 
shocking  kits'  Call  for  our  free  catalogue! 


~^1  TERMS:  Satisl/icrion  guaranload  Examine  tor  10  days.  If  not  pfoa*«d  return  in  original  tomn 

jl  \or  refund.  Add  S495  lor  shipping,  handling  and  insurance.  For  loreign  orders  add  20%  for 

—  surface  mad   COO  (US  onty)  add  SS  0O  Orders  und*r  S?Q  add  SJ  00  NY  resident  add  7V 

'■"  saias  la«-  90-day  parts  warranty  on  kit  parts  1  -ye nr  parts  L  labor  warranty  on  wtred  units 

RAMSEY  ELECTRONICS,  INC  793  CANNING  PARKWAY  VICTOR  NY  14564 
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Number  7  on  your  Feedback  card 


by  Bill  Clarke  WA4BLC 


The  HOFI 
Antenna  Switch 

Quality  at  every  turn. 


Electronic  Switch  Co.,  Inc. 
4343  Shaiiowford  Road,  Suite  E-6 

Marietta  G  A  30062 

Telephone:  (404)  518-4634 

Price  Class:  HOR  605— $94.95; 

lightning  surge  protector — starts  at  $59. 


^^^M 


Like  most  hams,  1  switch  from 
_  one  antenna  to  another  on  a 
regular  basis.  Generally,  my  an- 
tenna selections  are  made  for 
band-change  reasons;  however,  I 
also  use  switching  as  a  means  of 
comparing  one  antenna  to  anoth- 
er. 

Over  the  past  25  years  I  have 
gone  through  quite  a  few  antenna 
switches.  Some  were  made  of 
cast  white  metal,  white  others 
were  wafers  in  project  boxes,  A 
few  were  of  fair  quality  and  lasted 
for  several  years.  However,  most 
just  couldn't  stand  up  to  the  con- 
stant use. 

Among  the  failures,  I  found  that 
the  contacts  would  wear  thin  or 
the  shafts  became  loose  in  their 
housings.  All  the  switches  had  a 
common  thread:  poor  physical 
construction.  Unfortunately,  they 
were  all  expensive. 

I  am  a  believer  in  paying  for 
quality.  If  the  price  is  high,  the 
quality  should  be  equally  as  high. 
The  general  appearance  of  the 
product  should  reek  of  quality,  the 
operation  should  be  smooth,  and 
the  product  should  last  indefinitely, 

KOFI  RF  Switches 

The  HOFI  manual  coax  anten- 
na switch,  called  a  "hoscha,"  is 
constructed  of  aluminum  and 
stainless  steel.  It  is  round,  with  a 
large  knobT  and  has  connections 
for  five  antennas.  This  one  reeks 
of  quality. 

The  switching  action  of  the 
hoscha  is  smooth  and  very  posi- 
tive, yet  requires  little  effort.  As  it 
is  a  new  product  to  me,  I  don't 
know  if  it  will  last  indefinitely;  how- 
ever, after  disassembly  and  exam* 
ination,  I  think  it  will  be  around  for 
a  long  time  with  no  failures.  In  oth- 
er words,  the  MTBF  (mean  time  between  fail- 
ure) will  be  measured  in  large  increments  of 
years, 

HOF)  switches  are  built  in  Germany,  a 
country  famous  for  its  engineering  prowess. 
The  company  produces  a  number  of  different 
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Photo  A,  The  HOFI  Model  605  antenna  switch. 


Model  2005: 
Model    €06: 

Model  2006: 


Photo  S.  The  HOFf  lightning  surge  protector. 

switch  configurations,  including  remotefy-con* 
trolled  antenna  switches.  This  review  covers 
only  the  manual  version, 

Construction 

The  manual  series  of  HOFI  antenna 


switches  is  available  with  UHF  or 
N  connectors — straight  from  the 
switch  or  at  right  angles  (a  yet-to- 
be-released  model  will  have  the 
connectors  exiting  directly  from 
the  rear  plate  of  the  switch): 

Model    605:    UHF  connectors 

N  connectors 
UHF  right-angle 
connectors 
N  right-angle 
connectors 
The  outer  shell  of  the  switch  is 
formed  by  an  aluminum  drum  with 
a  flat  rear  cover  and  a  spun/raised 
front  cover  containing  the  switch- 
ing shaft,  The  shell  thickness  is 
nearly  3/1 6\  The  knob  is  over  2" 
in  diameter.  The  six  SO-239S  are 
fastened  to  the  drum  with  ma- 
chine  screws,  The  rear  plate  is 
drilled  and  tapped  for  mounting 
purposes. 

The  inner  workings  of  the 
switch  consist  of  self-cleaning 
double-knife  type  contacts.  This 
type  of  construction  provides 
long-term  consistent  operation, 
even  at  high-power  operations,  A 
positive  detent  provides  locking 
action, 


Operation 

The  switch  tested,  Model  605, 
was  used  to  select  between  five 
antenna,  ground,  and  dummy 
toad  combinations.  At  no  time 
were  any  problems  noted:  howev- 
er, it  is  fair  to  say  that  it  could  take 
years  for  problems  to  appear. 

I  should  note  that  the  switch 
leaves    unselected   antennas 
open,  rather  than  switching  to 
ground.  Some  manufacturers  do 
switch  ail  unselected  antennas  to 
ground.    When    switched    to 
position  ¥0*  no  antenna  is  se- 
lected and  all  lines  are  open, 
t  view  this  as  a  "non-problem"  in  that  a  direct 
lightning  strike  will  destroy  any  type  of 
switch.  Lightning  protection  cannot  be  satis- 
factorily accomplished  by  merely  switching  to 
ground  (or  grounding  an  antenna  through  a 
switch). 


Lightning  Protection 

included  with  the  review  unit  HOFI  antenna 
switch  was  a  smalJ  (about  1 "  square)  lightning 
surge  protector  with  an  SO-239  mounted  on 
each  end.  On  one  side  is  a  removable  metal 
plug  that  allows  replacement  of  the  gas-dis- 
charge tube,  and  on  another  is  a  lug  for  con- 
nection of  the  case  to  DC  ground.  The  basic 
heavy-duty  construction  is  similar  to  the  an- 
tenna switch.  The  surge  protectors  are  avail- 


able for  power  ranges  from  500  watts  to  7  kW. 
Note  that  the  surge  protector  is  not  includ- 
ed when  you  buy  the  switch;  it  is  a  separate 
item. 

Availability 

HOFI  antenna  switches  and  surge  pro- 
tectors are  available  from  Electronic  Switch 
Co.,  Inc.,  at  the  address  above,  and  through 
many  well-stocked  amateur  radio  supply 
stores. 


Impedance 

Specifications 

50  ohms 

SWR 

Less  than  1.06:1 

Insertion  Loss 

Less  than  0.04  dB 

Upper  Frequency  Limit 
Power  Limits 

200  MHz  {500  MHz  with  N- 
Betow  30  MHz 

connectors) 

3,000  watts 

2  meters 
440UHz 

1,000  watts  (1.200  watts  with  N-conneelors) 
700  watts  with  N -connectors 

isolation 

Beiow  30  MHz 

50  dB 

2  meters 

40  dB 

440  MHz 

30  dB 

ppVNG 


ELENCO  •  HITACHI  •  B&K  PRODUCTS 
GUARANTEED  LOWEST  PRICES     , 


B  TO  ORDER 

3       CALL  TOLL  FREE 

l -800-292-771 l 
1-800-445^3201  (Can,) 


AFFORDABLE  -  HIGH  QUALITY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES 


i  r 


/ 


Hitachi  Compact  Series  Scopes 


t  t 


i     #  . 


1 

> 

/• 

V 

• 

2QMHz:  Dual  Trpc6. 
50MHz.  Cun<H» 


STANDARD  StRJES 
S-13?S25MH*534S     5  1340  40MHz  5495 

5-«3G5-WMH*W49 


• 


DELUX  SERIES 

5-1330  ZWtHt  5445    S- 1345  40MHz  3575 

S*13HJ60WlHzS77$ 


Ml* 

V-525 
V523 

V222 
V46Q 

V-W5A 

V'IDBD  ■  IMMHa.  Duil  Traca  

V-1065A  ■  10OUH*,  DT  wteufWi. 

v-ioes  -  iwiHi,  or.  wtanst 


SOMHr.  QaUyed  Sw*wp 

5QMHE.  DC  OPsfft 

4QWHz.  DC  Qfsct 

30MH*.  DC  Oflief . 

60MHz,  Duai  trace 

eoMHz.DT,  w/cunar 


_  $425 
.tt.O&B 

_*S75 
_$Wft 
_S695 


_  IT  .375 

_  (1 ,549 
_* 


G95 
'■25 


■  TVSftW 

■  2-ii.ua 


F#Btum' 

■  HigrvltfniRtn»rCflT 

iXW 

■  Usftigt,  Tint,  •  FnquWcy  difvrmcH  ifopajyvd 
on  CRT  Ihru  tht  uw  of  cururi  [S-1365  only) 

■  Plus  much,  much  more- 


■  Dual  tHn  hh 


Failuni: 

■  uMtyec  Svtap 

■  Aywnsic  9*iP 

■  8u*-m  Cofflpontat  T«t 

■  Plus  ai  m*  natures  at  the  "atordioir  se»*s 


B4K   OSCILLOSCOPES 


21 20  *  20MHt  CW"  Trac? «G9 

2125  -  20MHz  Delay-ad  Sw&ap S539 

1S41B  -  -IOWHi  Dual  Trace 1749 

2160  -60WHz  Dual  Trace  Delayed  Sweep. 

Dual  Tmw  |»e. f9*« 

2150  -  100MHz  Thraa  Traca  Dual  Tsn*  Base 

Daiayed  S*f  *p I'  .3^9 

2S22A  -  20MHi  /  20M&S  Sftnoa .5669 


Digital 

Mullimeter 

EDU43B 

$175.00 

Almoii  #V*f)f 

laature  walatte 

Barga  -  c1 

int  rtrcade 


Digital 
Multimeter 
DVH-435 

S39.95 

H  Function* 
wltti  Cs» 


»■  ■ 


3-3  4  Digit  Multimeter 
6*M0 

$139.00 

•0,1*  rxv^Dcy 

*  A/lU-aq  tl<  graph 

•  fcLlO.'fliriy*  'Iflpir  3 

•  4390  cart  ICQ  dtapaf 


Digi-nl  Captdtaitte 

M*t*f 
CaKIUS 

$49.95 

•  Measures  cjojotan 
'rom  ,1  pi  ia  *0,0aci^r 
Digit  LCD  'Ciccir 
w!h  .  ™  .1  nJicaJor 


O-LT 


Digital  Multimeter  Kit 
prtft  rnming  Cauraa 
By  Eltnco 
M-26G5K 

. . rr         $49.95 

•  Fufl  tadon  34  Hv^otfl 

Em  Evp  dipa;  -  ae*  icaaoi  papa 
H-2661  {AtHdBbW]  555-03 


DigttBl  LCR  Utter 
LCfl<£8Q 

$79,95 
■  3-1.7  otpnc^  &*?*» 

*  laduew-ce  >^te200H 

qe9dtaKa.ia»30Mi'} 

•  Capaci^es  i  pi  to 


Frequtnqr  Counter 

Mas 
$225.00 

>  6  tifii  LED  iftipiiy 

Wide  main/ring  ranfle 

•  Hty]  ttftlltlvvy 

•  SMI  T»M  lilPAflii 


Fund  Ion  Generator 

F&B01 

$149.95 

Sqaat*.  tnaaMt 

\  re  *c-i? 
0  JHI  W  ZMH^ 


FLUKE  MULTIMETERS 

tAii  Modvto  **o*ob*e  Co* 


r/?i*i  i- 
Mod»l95 
Mofl*i*7 

10 
1? 


II  .225.00 

|1 .5*9.00 
11,78-5.00 

tez?5 

MM  95 


TOStrKa 

Model  70H  M9.95 

Mode  77»  $149.00 

MotMTWl  1175.00 


'.'    :^  ■  •"        5299  X 


FM  Receiver  Kit  A  Training  Course 

$44.95        AFE2HS  Bum 


■AH  i»»t  ***  till  i*  wm  »a*1 


*  Clit't  ins  2  atrtf  |IM- 

iiVMri  ar*  f  scttf  <J3-5;v*ji 


Butane  Soldering  Iron 


*erft:r  so'iiUr 
SJ4.95   ftfl2HBK  HIT       f  'Jj  noBumt  jnj 


|»Tt»    *73IO 
S24SS 


'■••nciiv, 


(0  Heiti  EMF  FrtB« 
UP  r 


S5S  as 


won  *>n  ^^  0V¥ 


Telephone  Kll 

PT-223K 


$14.95 


Avaitabl* 
issemslrd 
PT-H3 


TrsnsislorflaOio  Kits 
mw  Tri  r  - 1  .: .  „n* 

AHf  |  FiscHo 

Mow  AMrFM-ittB  529.95 
AH  RarJo  Kll 


Function  Generator 

Bio* 

#  X«ft        *w« 

Sy  £rmca 

$29,95 

Kll  $26.95 

Slni.  Tn*ngl<  Squin  *an 


Tetophofie  Line  Anarynr 


KJl  TT-4DDK      $11.95 


Learn  to  Build  and  Program 
Computer*  wftfi  this  Kit 


UM-BOD0 
By  Bmio 

$129.00 


F**r  Kraa*  you  bufd  i  concw  *  5frV 

w*i  Cv  Micrc  JUifiti?  iranir  rtaches 
Vou  to  write  Into  RM*».  ROM*  and  nm 
1  9005  niPDpr&w&sor  *h'ch  u&k 
s^t.  i-  -i:',  -r  ■MMI  1   •?'-*  t  ' 


Electronic  Tool  Kil 
TK-1000 
t39M 


U 

A  prc>sj  -Qflaf  3^-1  "■  :**  ■  :•:   ■ 
at  tf.onjMWi  jfices  rnekidH^j 
hlph  quality  tpc-5  in  a  high  TV 
pact  :airyitvs  cait  *h.ci-   rv 
dbdes  a  pod*l  1?-  m«tn 


Digital' Analog  Trainer 

CoflipWt  Ulru-Lib  For  SkuMIng,  Testing 
PtaMtfEH pg  murj «M OhMMI Cirtnii 

tlflftM 

KM  XK  525R 
312995 


WE  WILL  NQT  BE  UNDERSOLD 

IPS  SfVMKt.  41  STATE?  P)  Ott*EPS  CUl 

tt  lESao-4  7  K*mlln 

PflOBES  INCL  ALL  SCOPES  £  METERS 


CiS  SALES  INC. 

I3«R0$LW00D  OEEfrFELD.  IL  5WJ5 
FflK:  700-520-0045  #  (700}  5*1  071 D 


m 


mm  ^raenncredBavnii  ihods 

Ttw  3sb  tin  T^suie  iWUaei  fees  ma  wlv 

d  pau-  P64t 


1$  DAY  MONEY  BACK  GUARANTEE 
F9U  FACTOBV  WARRANTY 
WRUt  FOR  FREE  CATALOG 


CIRCLE  184  ON  HEADER  SERVICE  CARD 


FAST  SERVICE  *  DISCOUNT  PRICES 


5  WAY  MULTI-POINT 
TEST  LEADS 


^^^  ^a^aa^y  High  quality,  flexible  ctoth 

^^  ^  covered  rod  and  black  lest  leads 
^D  ^  with  lelecom  industry  standard  5 
way  multipoint  test  dtps  on  one  end 
and  spade  lugs  on  the  other  end.  5  ways  to  con- 
nect clips  1 )  U-shaped  nose  foT  qc  terminus:  2) 
Notched  jaw  tor  gripping  screws,  wires  or  termi- 
nals, 3)  Serrated  teeth  for  threaded  or  wire  wrap 
terminals;  4)  Cluster  of  small  needles  for  piercing 
small  gauge  wires;  5)  Large  piercing  needle  for 
piercing  larger  wtros.  4  feet  long.  At  one  end  of  the 
cord  is  a  1 500  ohm  resistor 
thai  can  be  switched  m  and 
out  of  CMmal.       CAT  #  TL-2  00 


$050 

*^^*f  per  set 


JUMBO  SAVINGS 

JUMBO  LEDS 


Uton  ■  LTL  327C  -  SMM 

Ideal  for  eye-catching  Indicators  and  displays 

A  recent  quantity  purchase  ol  these  BIG,  8mm 

diameter,  red  diffused  LEDs  enables  us  lo  provide 

some  very  special  pricing 

The  leads  cm  these  devices 

have  been  trimmed  to  0.325" 

leaving  plenty  of  room  for 

soldering.  Normally  these 

pans  would  sell  for 

rrxxe  than  twice  our  price- 


5  for  $1 


00 


CAT  #  LED-23 


100  for  $15,00 
1000  for  $120.00 


MINIATURE  D.P.D.T. 
PUSH/ON 


Augat-Alccswitch  #  MPE206N 
Miniature  DP0T  push/on  jsusrVotf  swrteh. 
Spfashproof:  O-ring  on  shoulder  and  inside 
movable  shaft  provides  moisture  seal- 
Rated  6  amps  d  125  Vac    RED  0.4" 
diameter  cap  025*  diameter  threaded 
bushing.  0.8*  behind  panei  depth.  Solder 
lug  terminals    UL  and  CSA  listed. 
CAT  #  MPB^ZO 


|   25  for  $53.75  (S2.15  each.) 


MINIATURE  TOGGLE 


S.P.DX  (ON-ON) 

Right-angle,  pc  mount. 
0^5"  threaded  bushing 
Rated  5  amps  #  1 25  Vac 

CAT  MTS-4RT 


75^ 

each 


10forS7.00«  100  for  S65.00 

^^^^^^^aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Visa*  Mastercard  or  Discover 


TERMS  Mifumum  afOei  S> 0  00    Sfuppaig  and  handing  tot  Ihe 
46  contjuenial  U  S  A  S4  00  por  order    AH  others  including  AK. 
HI,  PR  or  Canada  must  pay  luP  snipping    All  ofders  deavered 
in  CALIFORNIA  must  include  local  stale  sales  tax.  Quantities 
Limited.  NO  COD.,  Prices  subject  lo  change  without  nolk*. 


CALL.  WRITE  or 
FAX  lor  a  FREE 

64  Page 
CATALOG 

Oui»Sde  the  O.S.A. 
send  S2.00  postag^ 


MAIL  ORDERS  TO' 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys.CA  91408 

FAX  (818)781-2653 
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73  Review 


Number  B  on  your  Feedback  card 


by  Peter  J.  Bertini  K1ZJH 


Computer  Automation  Technology 

4631  N.W.  31st  Avenue,  Suite  142 

Fort  Lauderdale  FL  33309 

Telephone:  (305)978*6171 

Price  Class:  CAT  1000— $679; 

CAT  300— $299; 
CAT  300  Deluxe— $399. 


Computer  Automation 
Technology's  CAT  1000  and 
CAT  300  Repeater  Controllers 

An  outstanding  value  in  a  crowded  marketplace. 


When  my  radio  ciub,  the  Mt.  Tom  Ama- 
teur Repeater  Assn.  Inc,  decided  to 
upgrade  our  repeaters  to  newer  controllers,  I 
embarked  on  a  search  for  the  best  value  and 
best  controller  for  our  needs.  I  made  several 
inquiries  via  packet  BBSs  throughout  the 
USA,  seeking  comments  from  other  repeater 
groups,  and  was  surprised  at  the  favorable 
comments  and  fierce  loyalty  of  the  CAT  con- 
troller owners,  a  controller  which  had  previ- 
ously escaped  my  notice. 

A  Different  Breed  of  CAT 

What  makes  the  CAT  controller  stand  out 
from  others  in  a  saturated  and  highly  com- 
petitive market?  Many  things.  First,  price: 
The  CAT  1000  is  the  most  powerful  controller 
in  any  price  class.  Its  design  is  a  year  old, 
and  thus  it  uses  the  latest  in  technology.  We 
have  found  the  people  behind  the  CAT  prod- 
ucts to  be  extremely  attentive  to  our  needs 
and  problems.  Software  upgrades,  which 
simply  require  that  you  swap  out  an  EPROJvl 
chip  on  the  controller  with  the  latest  revision, 
are  periodically  released — usually  without 
charge  to  CAT  owners. 

I  had  the  opportunity  to  beta  test  a  CAT 
300,  and  this  review  will  cover  that  controller 
as  well.  But  smce  the  CAT  300  is  a  scaled 
version  of  the  CAT  1000,  I  will  deal  with  the 
CAT  1000  first,  and  then  briefly  cover  the  dif- 
ferences between  the  CAT  300  and  CAT 
1000  controllers.  It  would  be  almost  impossi- 
ble to  cover  in  great  detail  what  these  con- 
trollers can  do,  so  this  review  will  be  limited 
to  a  brief  synopsis  of  their  main  features. 

Control  Channels 

The  main  control  functions  of  the  CAT 
1000  are  broken  down  into  eight  zones  with 
eight  control  channels  in  each  zone,  for  a  to- 
tal of  64  off/on  commands.  The  2ones  break 
down  the  commands  into  logical  groups  of 
eight  commands  each,  dealing  with  au- 
topatch, repeater,  etc.,  control 
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Voice  Messages 

A  40-position  voice  message  table  permits 
storage  of  synthesized  voice  messages  con- 
structed from  the  475  word  and  sound  effect 
vocabulary.  Time  variable  selections  are  also 
offered.  Up  to  31  Vords*  from  the  vocabu- 
lary list  may  be  stored  in  each  table  location. 
The  digitized  voice  vocabulary  uses  the  lat- 
est Texas  Instruments  voice  set,  and  sounds 
noticeably  better  than  the  first  generation  Tl 
version  used  by  many  other  makes  of  con- 
trollers. Digital  Voice  Recorder  (DVR)  track 
selections  may  be  used  in  the  voice  mes- 
sage coding;  permitting  voice  tracks  to  be  in- 
termixed with  the  synthesized  messages, 
More  on  the  optional  DVR  unit  later.  Included 
in  the  475-word  vocabulary  table  are  also 
codes  for  courtesy  tones,  DTMF  tones,  the 
16  DVR  tracks,  CW  IDs,  and  control  of  the 
eight  user  input  and  outputs  provided  on  the 
CAT  1000, 

The  Scheduler  Is  Included 

A  60-position  scheduler  is  included.  The 
scheduler  may  be  set  to  control  various  re- 
peater functions  at  preset  hours,  days  and 
months,  and  may  be  preprogrammed  for  spe- 
cial events  a  year  In  advance.  Besides  being 
able  to  control  the  zone  channels,  the  sched- 
uler can  fire  selected  voice  messages,  DVR 
tracks,  macro  commands  (more  on  these  lat- 
er) ,  paging  tone  groups  made  up  from  Mo- 
torola two-tone  sequential  paging  tones,  and 
DTMF  tones  groups  from  respective  40-posi- 
tion tables. 

Software  pointers  enable  the  programmer 
to  select  whether  scheduled  events  (includ- 
ing macro  or  memory  file  loads,  etc.)  occur 
based  on  repeater  usage.  For  example,  you 
may  elect  to  have  a  scheduled  hourly— but 
lengthy — club  bulletin  skipped  over  if  the 
scheduler  command  is  set  up  to  do  so  when 
the  repeater  is  in  use.  On  the  other  hand,  a 
scheduled  "must  go!"  net  announcement, 
macro  or  memory  file  swap  maybe  pro- 


grammed to  occur  regardless  of  whether  the 
repeater  is  in  use. 

Macro  Commands  Link  Operations 

The  macro  commands  allow  several  oper- 
ations to  be  combined  together,  Each  of  the 
40  table  positions  is  given  a  control  number 
(up  to  seven  digits)  that  can  be  initiated  ei- 
ther from  the  repeater  or  control  receiver  in- 
put via  DTMF  commands,  or  the  macro  may 
be  initiated  by  the  scheduler  to  perform  a  se- 
ries of  tasks  at  certain  times,  or  by  the  action 
of  one  of  the  eight  user  inputs.  Up  to  10 
macros  may  be  included  in  a  macro  string, 
including  the  ability  to  cascade  macros  by 
calling  another  macro  set  as  the  last  com- 
mand. 

Control  Security 

The  CAT  1000  employs  two  DTMF  de- 
coders. Control  may  be  done  via  the  repeater 
input,  but  one  decoder  is  used  only  for  con- 
trol commands  entered  via  either  the  UHF 
control  receiver  or  telephone.  Telephone  con- 
trol takes  priority  over  the  UHF  contra!  input 
All  of  the  user  functions,  and  control  operator 
passwords,  macro  control  codes,  autopatch 
codes,  etc.,  are  easily  changed  and  may  be 
set  up  to  seven  digits  in  length. 

A  control  operator  password  is  needed  to 
change  or  to  read  back  the  status  of  the 
channels  in  any  of  the  eight  zones.  An  unlock 
code  is  needed  to  "enter'  the  controller  to  do 
more  involved  programming,  such  as  chang- 
ing passwords,  patch  codes,  or  programming 
the  macro,  scheduler,  autopatch,  voice  mes- 
sage, DVR  or  other  tables. 

Control  operators  can  access  the  CAT  via 
telephone,  the  repeater  input,  or  through  a 
UHF  receiver  link  for  DTMF  programming.  A 
300  baud  onboard  modem  allows  accessing 
the  controller  through  your  home  computer 
for  single-line  command  edits.  Using  the  op* 
tional  editor  program  (S39}T  the  complete  set 
of  eight  DOS  files  can  be  edited  at  home  and 


KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEE 
Saturday  10-5pm/Sunday  11-4  pm 
Monday-Friday  9  to  6:00  PM 
Come  to  Barry's  for  the  best  buys  in  town 


For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

IOH71A,  R72A,  RT00.  R7000A,  R7100A,  R900QA, 
IC-72S,  728,  729T  735,  737,  765,  781.  IC229H, 
IC3230A,  IC901A,  GPS  Receiver  GP-22 


Wherever  1  go,  I  take  my  radio, 

Specialist  in  RADIOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


1 


k 


CONTACT  US  FOR  THE  IATEST  IN 

BUSINESS  AND  MAW  RADIOS, 

SHOftTWA VE  REC  EiVERS  A 

SCANNERS.  MOTOROLA.  TA^Sti 

iCOit  KENWOOD.  AUnCO. 

STANDARD.  MAXON.  HELM.  9EHD4X 

KING.  SONY.  SANGkAN. 


?= 


d 


"==rTr^ 


KENWOOD 


"YAESU  Ham  and  Business  Radios" 

FT-767GX,  FT-«90,  FT-747GX,  FT-9M,  FRG-8800, 
FRG-100B  FT-736R,  FT-10000,  FT-416/816,  FT-530, 
FT-5200,  FT-2400,  FT-470,  FT-530.  FT-411E 


ICOM 


AMTBMAS 

AS. AES  Cushcran  HfGm. 
HiHTler  KLM,  METZ  Urban, 
MODUBLGX.  TONNA,  Butterrvui 
Multi-Band 


YAESU   fCOM 
FT-23R/26/76  rC2/3/4SAT 
FT411E-Bn-9t1    ICQ2ATf2SRA 
FTH'2008^7008   (C2/4GATte4AT 
IC-A21AJ16 


"T5-50S,\  TS450S/AT.  ft-5O00,  TS-BSOS. 
TM  24UA/441A,  TTW51A,  Kenwood  Service 
Repair,  TS14GS,  TS69QS,  HZ-1,  TS-79GA, 
T5950SD.  TH-7BA,  THZBMBA,  TM-941A, 
TM-741  A,  TM-732A,  TM^641A,  TM-742A. 


MARINE  RADIOS 

[COM  M7.  Ml  1,  M56\  M700TY.  M800 

AVIATION  PORTABLE  ICOW  A-21 

MOTOROLA    MARINE     KING  KX  99 


SCAHHERS 
AOR: 

900.  1000. 
1&Q0,25OO. 
2BO0,  3000A 

ICOM: 

R-1.  HlOO, 
RTU^RTZA. 

Rnoo. 

R7100, 
HflOOO 

Bearcat 


[ANT.  Products 

auK£77,831ft51»7Multimtters 


Linear  Amplifier 

Amentron,  fcom.  Kenwood.  Yaesu 


Unatnotm*  mt"s 

COM  U1SH16V100  LMO0 
WAXON,  MOTOROLA. 
VAESU  FTH  2008^008 
UMtDEN,  REGENCY.  KING, 

MARINE  ICOM:  M7.  MS6,  M7Q0 
AVIATION  ICOM  A21  A2Q0  H  T  .TAO 


Telephone  Auto  patch 

Patches  telephone  calls  from  your 
radio  to  phone  Ime.  Great  for  mak- 
ing and  receiving  phone  calls 
where  there  are  no  phone  lines. 
Simple  to  use.  Write  or  tax  for 
inquires. 

Simplex,  semi -duplex,  full  duplex, 
CES  &  CSt  Models  stocked;  SDI- 
50.  PPV.  CS700/8007900  etc.  Our 
service  Lab  will  wire  in  systems  for 
you  if  requested. 


Save  money  on  batteries. 
Ask  for  Special  Prices. 


ICW2A 

W2IAT 

P2AT74AT 


IC-H1GAJT6 

1C21A 


Shortwave  Receivers 

•SONY'GRUNDIG 
•  SANGEAN  •  ICOM 

Call  212-925-7000 

Satellite  telephone  in  suitcase 
for  worldwide  use.  WRITE. 


HOTOfiOLA  fttfXUS 
COMMERCIAL  RADIOS 


TH-78A 


MOTOROLA 


Computer  Interfaces 
Stocked:  MRM270B, 
MFJ-1274.  MFJ- 1224.  AEA 
PK-8B+  MFJ-1278T,  PK-900,  PK-232 
MBX  W/FAX,  DRSI  PRODUCTS 
OSP  2232 


Antenna  Tuners: 

MFJ,  AEA  AT-300, 

ICOM,  KENWOOD, 

YAESU. 


COMMERCIAL 

A  HAM 

REPEATERS 

STOCKED. 

WRITE  FOR 
QUOTES 


Kant  fonts 

KAM  PLUS.  KPC  2/2/4. 

KPC2400,  SUPFR  FAX  II, 

KPC  IV   Data  Engine.  IX 


MFJ-989C 
8L8Ht  AT300t  etc 


Cove  re  raft  Coa*sea(  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


ALINCO  DJ580T,  120T,  162T, 
4WTt  180T,  F1TH,  DR570T,  etc. 


Telephone  scramblers 

for  ceflu  tar  and  regular 

phones.  $29$  »  each 


CAH  Stereo  vtilh 

Shortwave 
Phillips  OC-7T7  «  M99.9S 
In 


Wide  selection  of  SW  &  Amateur 
Pubitcalions 


BIRD  Wattmeters  & 
Elements  In  Stock 


AhlENNAS- 

AEAAfph^alU, 

AfJLI.  Antenni 

SpwajHl  Bart  Pf  t 


Mm, 

Ltrwn 


Hudkr. 
Efc. 


(144,  220,  440 
MHz),  Isoloop. 


EIMAC 
3-500Z 
572B,  6JS6C 
12BY7A& 
6146B 

BIRD 
at t meters  & 
Elements 
In  Stock 


MOTOROLA  AUTHORIZED  DEALER 

KACHINA  COMMUNICATIONS  DEALER 

AUTHORIZED       amplifiers 
DEALER  DS7^CKE0: 

#—^  ^"^^   t-^  y  Concepts 

S  ON Y   T  M,ra^ 

Shortwave  Radios  Stocked  T£  s^lem5 

DIGITAL  FREQUENCY  COUNTERS 

OPTOELECTRONJCS  model  1300  H/A,  f>1300MHz 

2300. 2210  H,  O-2200  MH2. 2600H,  UTC-3000< 281 0 


for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


COMET  AM'ENNAS 
STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Long-range  WireJess 
Telephone  tor  export  in  stock 


BENCHER  PADDLES. 

BALUNS  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE/RFC  Amplifiers 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Jntl  Wire 

OPTO  KEYERS  STOCKED 


Hy-Gain  Towers 
will  be  shipped 
direct  lo  you 
FREE  of 
Shippmg  COS! 


JRC  Short-wave  radios 

JST135,  NRD-535D 

Ameritron  Amplifiers 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  540  BROADWAY,  NEW  YORK,  NY  10012  (five  blocks  nortk  of  canal  si.,  between  springs  prince 


New  York  City's 


LARGEST  STOCKING  MAM  DEALER 
COMPLETE  REPAJfi  LAB  ON  PREMISES 


"Aqul  $•  Habla  Espanol" 

BARRY  INTERNATIONAL 

FAX  212-925-7001  Phone  21 2-925-7000 

Monday-Friday  9  AM  to  6:  DO  P.M. 
Saturday  1 0>  5pm  /Sunday  1 1-  2pm 

IRT/LEX   "Spring  St.  Station".  Subways:  BMT- 
''Prince  St  Station".  !ND-MP*  Train-Bwy  Station" 
Bus:  Broadway  #6  to  Spring  St.  PattvSth  St  J6th  Ave. 
Station. 


COMMEflClAt  RAOIOS 
STOCKED:  ICOM  Moion> 
Fa,  MAXON.  Standard. 
Vaesu  We  serve  rnunfci- 
pal ides,  businesses,  Civil 
Defense,  etc.  Portables, 
mobiles^  bases.  r#- 
peaiers 


ALL 
SALES 

FINAL 


We  stock;  AEA.  Alinco.  Ameco,  Amentron.  Antenna  Specialist,  ARRL, 
Astatic  Astroa  B&K,  BekJen.  Bencl^er.  BirrJ,  Butternut,  CES,  Cushciart 
Daiwa,  Elmac,  Henryh  Heif1  Hustler.  Hy-Gair.  Icom.  KLM,  Kantranics, 
Kenwood,  Larsen,  Maxon,  MFJ,  Mirage,  Motorola,  Nye,  Palomar,  RF 
Products,  Shure,  Standard,  TUBES,  Uniden.  Vaesu.  Vibroflex,  Duplejters, 
Repeaters.  Scanners,  Radio  Publications 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIO*  *teek*d  «\  ••rvlcvd  on  premise*. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately. 


Technical  help  offered  upon  purchase  FAX:  21  2-925-700 1 
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Photo  A.  The  CAT  1000  repeater  controller  board. 


uploaded  (or  downloaded  from)  to  the  CAT 
1000.  Modem  access  is  password-protected, 
An  on-site  4800  baud  RS232  jack  is  provid- 
ed. All  CAT  1000  RAM  memory  is  stored  in  a 
nonvolatile  Dallas  time  and  64k  memory 
chip. 

Control  operators,  besides  having  the  abih 
ity  to  easily  edit  the  scheduler,  macro  and 
other  tables,  can  also  check  the  contents  or 
status  of  any  of  the  tables,  timers,  zone 
channels,  auto  dialer  numbers,  etc.  in  a  vo- 
calized format* 

Memory  Files 

An  extremely  powerful  ability  of  the  CAT 
1000  is  the  ability  to  recall  any  of  eight  pre- 
programmed memory  fifes  into  active  memo- 
ry. The  memory  file  loaded  into  active  memo- 
ry  can  be  easily  changed  and  restored  in  its 


new  configuration.  Memory  files  maybe  re- 
called by  repeater  users,  if  so  permitted  to  do 
sot  or  via  scheduler  or  macro  command 
strings.  New  memory  files  can  be  created 
from  scratch  in  active  memory,  and  then 
stored  to  the  appropriate  memory  file.  Each 
memory  file  can  give  the  repeater  an  entirely 
new  personality — each  memory  file  contains 
a  unique  setup  for  the  64  control  channels, 
18  repeater  timer  values,  and  the  25  control 
codes  governing  the  autopatch,  control  oper- 
ator codes,  speed  and  emergency  telephone 
dialers.  The  "loading"  of  a  memory  file  to  ac- 
tive memory  is  completely  transparent  to  the 
repeater  users  when  it  occurs. 

Courtesy  Tones 

Courtesy  tones  are  made  op  of  from  one 
to  three  sequential  tones.  The  frequency,  du- 


ration and  spacing  of  the  tones  are  se- 
lectable, and  you  may  store  the  values  for  10 
different  courtesy  tones  In  a  special  table. 
Each  of  the  1 0  table  positions  is  assigned  a 
value  in  the  475  "word"  vocabulary  listing. 
The  link  or  remote  base  COR  has  its  own 
unique  courtesy  tone. 

IDs 

Two  CW  IDs  are  included*  One  will  auto- 
matically execute  if  someone  attempts  to  talk 
over  one  of  the  synthesized  voice  ID  mes- 
sages. The  CW  IDs  may  be  selected  as  the 
primary  IDs  if  so  desired.  Six  different  voice 
IDs  may  be  preset  and  stored  in  voice  mes- 
sage tables  one  through  six.  DVR  tracks  may 
be  used  as  voice  IDs  in  any  of  the  six  voice 
message  slots  allocated  for  these  positions. 

The  Autopatch 

The  aulopatch  may  be  run  open,  or  closed 
and  protected  wtth  up  to  a  seven-digit  access 
code.  A  20-position  phone  number  lockout 
table  is  provided,  and  with  the  -  wildcard  all 
four-  and  three-digit  numbers  (-.*,  ****) 
may  be  locked  out.  Another  20-position  area 
code  lockout  table  is  provided,  and  again  the 
*  wild  card  may  be  used  to  expand  the  lock- 
out features.  For  instance,  entering  9-*  in 
this  table  would  lock  out  all  area  codes  be- 
ginning with  the  digit  nine.  The  autopatch  wliJ 
vocalize  the  phone  number  entered  in  a 
manual  autopatch  operation,  unless  the  fea- 
ture ts  disabled. 

Up  to  10  emergency  speed-dial  numbers 
may  be  stored,  and  up  to  300  membership 
phone  numbers  maybe  stored  in  three 
groups  of  memory.  Each  memory  dialing  po- 
sition also  can  be  used  to  store  and  vocalize 
what  is  being  autodialed:  for  example,  the 
controller  would  say  "autopatch,  K1ZJHT  if 
that  information  was  stored  along  with  my 
phone  number  in  memory.  Each  of  the  three 
groups  of  100  sets  of  telephone  memory,  and 
access  to  the  emergency  speed  dial,  can  be 
protected  by  unique  access  codes.  Reverse 
autopatch  is  available,  last  number  redia!  and 
DTMF  regenerated  dialing  or  pulse  dialing  is 
also  available. 

User  Inputs  and  Outputs 

The  CAT  1000  has  eight  inputs  and  out- 
puts. The  inputs  look  for  a  positive-going 
transition,  and  may  be  programmed  to  exe- 
cute macros,  voice  messages,  file  toads,  us- 
er outputs,  or  other  controller  actions  when 
activated.  The  input  signal  levels  are  TTL, 
CMOS  or  supply  voltage  compatible.  Eight 
open  collector  outputs  are  provided  to  control 
on-site  equipment 

Other  Features 

DTMF  muting,  DTMF  windows,  DTMF 
pad  test,  time  of  day  request  and  grand- 
father clock,  and  DTMF  paging  regeneration 
are  other  features  of  the  CAT  1000.  The 
repeater  may  be  put  into  either/or  DTMF  or 
CTCSS  access,  with  a  programmable 
window  for  open  access  once  either  is  de- 
tected. The  ARRL  LiTZ  emergency  alert  is 
supported. 
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DESIGNED  FOR  ONE  REASON ...  TO  HAVE  FUN! 

AND  BOY  DOES  IT  DEUVERH! 


A     I     • 


Change  bands  in  &  second 
Just  plug  in  desired  module  I 


4  ~i  o  n 


SCOUT 


U1:  :hr' 
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AUCrtO 
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ffsSMAlL 

Makes  mobile  or  portable  fun  for  more  hams  than  ever  before. 

Fte  almost  any  car.  e*n  compacts.  Measuring  oniy  2.5"  X  7  25' 

X  975" f  this  nve  lb,  trove!  companion  tucks  in  a  briefcase  with 

plenty  of  room  to  spare.  

r     r  If  s  HOT  >> 

Receiver  runs  circles  around  rigs  at  twice  the  price.  90  dB 

dynamic  range,  bw  phase  noise  design  lets  you  hear  the 

weak  ones  even  on  crowded  bands.  Vs  no  fun  if  you  can't 

hear  em! 

fftSMHE 

Jusl  si*  down  and  operate,  AAaster  every  feature  in  minutes  ■ 

WkM  Jk  ^\C  I  HI  no  rfi°^&Tl  n9  }S  °$  ^^  to  use  Change  band  modules  in 

IVI£lUE  111!  a  Bash  to  work  1 60- 10  meters  including  WARC 


USA 


Pointed  "Jones"  Filter  provides 
variable  bandwidth  9  pole  crystal 
filter  -  500  Hz  to  2,5  kHz,  Hie  right 
filler  for  every  condition  at  the 
touch  of  a  knob. 

'SYNCHRO-LOCK"  software  keeps 
VFO  virtually  drift  free  regardless  of 
tern  pe  ra  tu  re  va  r  i  a  Hans , 

Optional  Noise  Blanker 

SS&  and  CW  50  Watts  Output 
Adjustable  To  5  Watts 

Runs  Off  12-1 4  VDC 

TX  -10  Amps,  RX  -.6  Amps 

Receive  Offset  Tuning 

Built-in  Iambic  Keyer  with 
Legendary  QSK.  Speed  ad  u stable 
on  front  and  shown  in  display 


549  *  Includes  one  band 

module  of  your  choice 

$29  *  Each  additional  band  module 

SCOUT  ACCESSORIES; 


fsAFKMIMBU 

At  $549,  if  s  half  the  price  of  the  dos 
competition.  No  other  rig  packs  so  mi 
performance  at  so  low  a  price.  Have 
on  HF  without  spending  a  fortune. 


reNOTATOT 

Crystal  mixing  (no  synthesizer)  coupled  with 
meticulous  circuit  design  yields  sparkling  clean 
receive  audio,  And  you'll  marvel  at  the  un- 
solicited compliments  on  transmit  audio. 


MODEL 


PRICE* 


296  Mobile  Bracket 

297  Noise  Blanker 

937  11  Amp  Power  Supply 

938  Tiny  Switch i no  Supply 
(Only  3  lbs  J] 

700C    Hand  Mike 

607       Weighted  Key  Paddle 

291        Antenna  Tuner 

VISA,  MC,  DISCOVER 

*Plus  shipping  and  handling; 
call  toll-free  Tor  charges. 


$15.00 
Si  9.50 
$79.00 

$95.00 

$39,95 

$39.00 
$89,00 


CALL  1-800-833-7373 

Telephone  Hours: 
9:00  AM  -  5:30  PM 


...America's  Best! 

irar 

TEN-TEC 


Eastern 


1195  Dolly  Parton  Parkway 
Sevfeiville,  TN  37862  USA 
Office:  (615J4S3-7172 
Fax:  (St  5)  42M4B3 
Repair  Dept:  (6l5>  428-0364 


The  DVR 

The  digital  voice  recorder  has  16  soft-par- 
titioned channels  with  up  to  two  minutes  of 
total  recording  time  and  is  an  option.  Serial 
card  #2  must  be  installed  on  the  CAT  1000 
for  the  DVR  option.  The  serial  card  costs 
$59,  the  Ming  DVR  unit  is  $99,  and  tne  inter- 
connecting cable  is  $20.  Seriat  card  2  will 
supply  eight  additional  user  outputs. 

Other  Options 

C3I,  Inc.  makes  accessories  that  support 
the  CAT  controllers.  One  is  an  audio  delay 
board  (Model  ADB,  $94.95)  that  will  delay 
the  incoming  receiver  audio  up  to  150  rriS. 
This  will  mask  the  first  blip  of  a  DTMF  tone, 
and  also  eliminates  the  repeater  squelch  tail 
noise  burst.  Another  C3I  product  is  their  APM 
board,  an  audio  processor  which  sells  tor 
$43,25*  The  APM  board  allows  the  repeater 
operator  to  tailor  the  repeater  audio  re- 
sponse by  either  enhancing  or  reducing  the 
high  and  low  frequency  passbands.  C3I  also 
provides  optional  enclosures  for  the  CAT 
1000,  These  items  are  available  factory- 
direct. 

Remote  Base  Operation  and  Linking 

The  CAT  1 000  wilt  fully  support  multiple 
radio  VHF/UHF  remote  bases  or  links 
through  a  Doug  Hall  interlace.  Unk  serial  tun- 
ing is  available  through  serial  card  #1  when 


installed.  Forty  preset  link  frequencies  can 
be  stored  in  memory.  Frequencies  may  be 
stored  in  BCD  format  The  CAT  1000  ts  also 
an  HF  remote  base  controller  and  will  direct- 
ly interface  to  and  provide  full  control  over 
either  the  Kenwood  TS440  or  Yaesu  767GX 
HF  transceivers. 

CAT  1000  Manual 

The  CAT  1000  manual  is  complete,  al- 
though the  beginning  user  will  most  likely  be 
lost  trying  to  figure  out  all  the  features  of  his 
new  controller.  The  problem  is  that  the  CAT 
1000  is  so  powerful  it  is  impossible  to  fully 
learn  It  without  playing  with  it  for  a  few  weeks 
and  learning  as  you  go.  There  are  usually 
several  ways  one  can  program  the  controller 
to  do  various  tasks,  due  to  the  programming 
power  offered  by  the  scheduler  and  macro 
commands.  Programming  examples  given  in 
the  manual  are  complete,  but  in  my  opinion  a 
training  section  is  badfy  needed  to  help  one 
get  started.  However,  should  problems  or 
questions  arise,  the  factory  telephone  sup- 
port is  without  equal. 

Interfacing  the  CAT  controllers  to  an  exist- 
ing repeater  is  a  simple  and  painless  task. 
All  external  connections  to  the  outsfde  world 
are  done  through  25- pin  connectors,  which 
include  internal  EMI  filtering.  Complete 
turnkey  repeater  systems  incorporating  the 
CAT  controllers  are  available  from  Maggiore 


Electronics  Labs  (see  the  sidebar), 

CAT  300  vs.  CAT  1 000 

The  biggest  difference  between  the 
models  is  the  ability  to  support  links,  cross- 
band  repeaters  or  remote  base  operation. 
The  CAT  300  does  not  support  these  fea- 
tures; for  a  budget-minded  club  not  needing 
them,  it  is  a  top-notch  choice.  The  base  price 
of  the  CAT  300  controller  is  $299,  With  the 
optional  clock  and  scheduler  the  CAT  300 
Deluxe  costs  an  additional  $99*  There  is  no 
modem.  RS232  jack,  or  DTMF  or  paging 
tones  available  in  the  CAT  300.  ButT  the  CAT 
300  does  include  a  full-featured  autopatch 
with  100  speed  dial  and  five  emergency  dial 
locations, 


Peripheral  CAT  Support  Products: 

C3I,  Inc. 

406  North  Pitt  Street 

Alexandria  VA  22314 

(703)684-1382 

Turnkey  Repeater  Systems  Using  the 
CAT  Controllers: 

Maggiore  Electronic  Labs 
600  Westtown  Road  West 
Chester  PA  1 9382 
(215)436-6051 
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►  1/4 a  stub  protectors  ring  with  lightning  energy 

►  which  material  shields  lightning's  H  field? 

►  dc  continuity  RF  protectors  don't  work? 

►  why  single  point  grounding  works  best? 

►  about  latent  equipment  damage? 

FREE-  join  25,000+  readers  and 
i  learn  from  The  Leader  in 

[      Lightning  &  Grounding  Solutions 


TT 


(702)782-2511  ■  FAX:  (702)  782-4476  ■  2225  Park  Place 


CORPORATION 

P.O.  Box  9000  ■  Minden.  NV  89423-9000 


CIRCLE  49  ON  READER  SERVICE  CARD 
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Number  9  on  your  Feedback  card 


by  Michael  Jay  Geier  KBWM 


The  Yaesu 
Miniature  HT 


11R 


Tiny  gets  terrific. 


For  several  years  now, 
ham  walkies  have  been 
evolving  slowly,  each  new  ra- 
dio just  a  little  smaller  and  a 
Httie  more  sophisticated  than 
the  last  model.  Suddenly,  all 
kinds  of  very  small  rigs  have 
appeared,  heralding  a  new 
generation,  Evolution  has 
given  way  to  revolution,  and 
the  new  FT-ttR  is  a  remark- 
able example  of  the  trend. 

Basics 

Like  most  of  the  offer- 
ings from  the  Big  Three, 
this  radio  does  everything 

under  the  sun.  In  addition 


to  the  now-standard  autodialer  memories, 
generous  memory  capacity  (150  of  theml), 
CTCSS  encode  (decode  is  optional)  and  digi- 
tal paging  features,  this  diminutive  pocketful 
incorporates  a  few  new  goodies:  alphanumer- 
ic labels  for  each  memory,  message  paging, 
and  knobless  volume  and  squelch  adjust- 
ment. 

With  the  supplied  4.8-volt  battery,  power 
output  is  1.5  watts,  which  is  less  than  you 
usually  get  with  full-sized  HTs  but  in  line  with 
many  other  miniature  rigs.  It  should  be 
enough  for  most  repeater  operations.  But,  if 
you  need  more  power,  higher- voltage  batter- 
ies will  get  you  all  the  way  up  to  5  watts  out, 
which  occurs  at  9.6  volts  DC  input.  And,  you 
can  get  an  AA-cell  holder,  so  you'll  never  be 
out  of  power  in  a  pinch.  Naturally,  the  rig  will 
get  bigger  with  a  larger  pack  hanging  out  the 
bottom.  Although  the  radio  is  rated  up  to  12 
volts,  that  really  means  12  volts  in  this  case, 
not  13.8  to  15  as  is  commonly  found  with  car 
power  Consequently,  there  is  no  direct  DC 
input  jack;  a  special  adapter  is  required  to  run 
this  radio  from  your  car's  electrical  system  or 
an  external  supply.  The  adapter  is  pretty  slick, 
though — it's  a  cradle  which  includes  an  1 1  - 
volt  regulator  and  a  cooling  fan.  Most  of  to- 
day's HTs  will  put  out  5  watts,  but  they'll  get 
so  hot  you  can't  hold  them.  The  fan  shouid 
keep  this  one  a  lot  cooler.  By  the  way,  most  of 
the  new  mini-rigs  are  limited  on  how  high  an 
input  voltage  they  can  accept,  and  few  can 
take  direct  car  power.  Like  this  HT,  they  use 
power  FET  transmit  final  amp  modules,  which 
are  very  efficient  at  low  voltages  but  just  can't 
tolerate  the  higher  voltages. 

This  baby  is  small!  At  about  4"  x  2-1/4"  x 
1\  the  whole  thing  fits  into  the  palm  of  your 
hand.  Many  of  the  small  radios  increase  their 
total  internal  volume  by  being  somewhat 
thick.  Not  this  one;  its  one  Inch  Is  about  the 
slimmest  depth  IVe  ever  seen  on  any  HT. 

The  front  of  the  rig  has  a  fairly  large  dis- 
play a  BUSY/TX  LED,  an  18-button  keypad, 
and  two  more  buttons  for  controlling  the  vol- 
ume and  squelch.  Alt  20  of  the  buttons  are 
large  and  have  good  tactile  feedback,  and 
they're  all  backlit  by  green  LEDs,  along  with 
the  display.  Also,  there's  a  lever  which  lets 


Yaesu  U.S. A, 

17210  Edwards  Rd. 

Cerritos  CA  90701 

Price  Class:  1-5  watt— $369; 

5  watt— $389 


you  lock  the  rig's  controls  to  prevent  acciden- 
tal operation.  On  the  side  are  the  usual  rub- 
berized PTT,  lamp  and  monitor  buttons.  The 
power  on/off  button  is  electronic  and  is  locat- 
ed there,  too.  On  top  are  the  antenna  connec- 
tor, the  mike  and  earphone  jacks,  and  the  dial 
knob.  That  knob  is  the  only  one  on  the  entire 
rig! 

The  antenna  is  exactly  the  same  length  as 
the  radio,  which  is  convenient  for  stuffing  the 
whole  works  into  a  little  calculator  case  or 
something  similar.  The  duck  is  very  stiff, 
though.  But  it  works  fine. 

The  included  600-mAh  nickel-cad  pack  fits 
very  securely  on  the  back  of  the  radio,  which 
is  a  stark  contrast  to  some  of  the  other  new 
mini-rigs  with  anesting"-style  batteries. 
There's  no  way  you  could  accidentally  cause 
this  one  to  fail  off.  In  feet,  even  deliberately 
pulling  tt  off  requires  some  effort. 

The  Goodies 

The  most  impressive  new  feature  is  the 
memory  capacity.  In  normal,  numeric  readout 
mode,  you  get  150  memories,  which  is  great 
because  this  radio  makes  a  dandy  VHF  scan- 
ner, too.  Actually,  as  delivered  it  only  covers 
the  2  meter  ham  band.  Bui,  with  a  simple  se- 
ries of  button  presses,  which  are  described  in 
the  manual,  coverage  increases  quite  a  bit,  to 
110-180  MHz  receive,  with  an  AM  detector 
automatically  engaged  below  136  MHz  for 
easy  listening  to  the  aircraft  band.  Transmit  is 
still  limited  to  144-148  MHz,  though.  Natural- 
ly, MARS/CAP  mods  are  available  for  permit 
holders. 

You  can  also  choose  alphanumeric  mode, 
which  lets  you  label  each  memory  with  a  six- 
character  name.  In  this  mode,  memory  ca- 
pacity is  reduced  to  75,  but  who  really  needs 
more  than  that  on  a  single-band  HT?  The  al- 
pha mode  is  great  if  you  live  near  lots  of  re- 
peaters of  travel  a  lot.  No  longer  do  you  need 
to  remember  that  145.470  is  downtown  and 
146.850  is  west.  Just  call  them  DWNTWN 
and  WEST! 

Along  with  the  now-common  but  rarely- 
used  DTMF  squelch,  this  radio  offers  mes- 
sage paging.  In  this  mode,  you  can  send  and 
receive  up  to  10  sets  of  six-character  mes- 
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Explore  The  World  of  Quorum  Wefax 


Wefax  Explorer 

Integrated  Wefax  /  APT  Receiver  and  Scan 
Converter  wiih  Qfax  software. 

$695.00  complete 

shipping  and  taxes  not  included 

The  Best  Price  /  Performance.  Period! 

Construct  a  Wefax  /  APT  reception  system  from  individual  component  receivers,  scan  converters  and  image  processing  software 
and  you'll  spend  more  money  for  fewer  features,  poorer  performance,  no  automation  and  a  jungle  of  wires.  With  the  Wefax 
Explorer,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  you're  receiving  the  highest  quality  images  possible.  The 
Explorer  is  backed  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacturer. 
Quorum  equipment  is  used  by  virtually  all  wefax  suppliers  in  worldwide  amateur,  commercial  and  military  systems. 

QFAX  Features 

I  GOES  /  Meteosat  Wefax  Reception 

I  NOAA  / Meteor  APT Reception 

I  HF  Nafax  Reception 

\  Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

I  Integrated  preamp  and  down  con- 
verter power  inserters 

|  50  user  definable  configurations 

I  Software  controlled  receiver  with  2 
UHF,  10  VHF  memories  and  scan 

I  On  board  audio  amplifier  and 
speaker  with  software  controlled  vol- 
ume, squelch  and  mute 

I  Automatic  Unattended  Animation 
works  continuously 

I  8  bit  data  for  up  to  256  gray  levels 

I  View  at  up  to  1280  x  1024  256  color 

I  Use  TIFF,  GIF  or  PCX  file  formats 
and  convert  to  BMP,  JPEG,  EPS 
and  binary 

I  Contrast,  Brightness,  3D  effect. 
Sharpen,  Smooth,  Noise,  Histo- 
grams and  other  image  processing 


Integrated  Satellite  visibility  pre- 
diction with  automatic  capture  for 
up  to  8  satellites  simultaneously 

Automatic  time  and  ephemeris 
Stamping  for  navigation 

2  7  day  programmable  schedulers 

Automatic  digital  gain  lock  in 
ALL  modes,  PLL  clocking 


Ephemeris  based  NOAA  APT  navi- 
gation with  geo-political  and  Lat- 
Lon  overlays 

NOAA  Tools  show  satellite  path, 
Lat-Ijon  of  cursor,  distance  and 
bearing  to  reference  point 

Automatic  Temperature  Calibration 

Color  Palettes  and  NOAA  curves 


Quorum  Communications,  Inc.  fa x<2m>  915-0270 

8304  Esters  Blvd.  -  Suite  850  -  Irving,  Texas  75063  (214)  915-0256  BBS  (214)  915-0346 
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sages.  You  can  also  store  up  to  10  of  these 
for  future  transmission.  The  last  10  received 
are  stored  for  your  later  perusal.  There's  no 
mention  of  whether  or  not  another  message- 
paging-capable  rig  is  required  to  send  you 
messages.  If  not,  that  would  let  you  be  paged 
by  anyone  with  a  DTMF  pad.  Either  way, 
though,  this  scheme,  like  all  DTMF  schemes, 
has  very  littie  usefulness  in  the  U.S.  because 
most  repeaters  won't  pass  DTMF  tones;  they 
deliberately  block  them  to  prevent  jammers 
from  decoding  autopatch  codes. 

Where  the  alphanumeric  system  really 
shines,  though,  is  in  its  application  to  the  au- 
todialen  Yep,  each  autodial  memory  can  be 
named-  This  is  seriously  handy.  Many  times 
I've  entered  phone  numbers  into  my  rig,  only 
to  forget  tater  whose  they  were.  That       , 
won't  happen  with  the  FT-11R.  After  all, 
who  can  forget  names  like  "Mom,"  "home" 
and  "Jim"? 

In  addition  to  all  the  memories,  there 
are  two  VFOs,  A  and  B,  and  every  mem- 
ory  can  be  tuned  like  a  VFCX  The  memo- 
ry management  scheme  is  essentially  the 
same  as  on  all  the  Yaesu  HTs  since  the 
FT-411.  and  ifs  perhaps  the  simplest,  best- 
developed  system  in  the  industry.  Unless 
you've  never  used  any  HT  before,  it  won't 
take  you  very  long  to  master  the  major  fea- 
tures of  this  radio, 

I  was  initially  thrown  that  such  a  full-fea- 
tured rig  didn't  include  automatic  repeater 
shift.  Then  I  discovered  that  it  is  there,  but 
you  must  turn  it  on.  Unlike  most  HTs  which 
offer  it  this  one's  default  settings  leave  it  off. 
Ifs  no  big  deal,  though;  you  just  turn  it  on 
once  and  forget  it 

Who  Needs  Knobs? 

What  happened  to  the  volume  and  squelch 
knobs?  On  this  radio,  both  functions  are  con- 
trolled by  two  buttons  on  the  front  panel. 
Pressed  alone,  they  turn  the  volume  up  and 
down,  If  you  press  the  function  button  first, 
they  adjust  the  squelch.  On  the  display,  a  little 
vertical  bar  graph  shows  the  current  setting.  It 
seemed  odd  at  first/but  I  soon  found  I  really 
liked  this  idea.  There's  no  way  the  settings 
can  get  disturbed  while  the  rig  rides  along  in 
your  pocket,  purse  or  briefcase,  and  the  bar 
graph  makes  it  easy  to  see  the  setting.  If  you 


prefer,  though,  you  can  set  the  dial  knob  to 
duplicate  the  functions  of  the  volume/squelch 
up  and  down  buttons.  But  once  you  do  that, 
you  can't  use  it  to  tune  the  rig  or  select  mem- 
ories anymore;  you  must  use  the  up/down 
tuning  buttons  (which  are  not  the  same  as  the 
volume/squelch  up/down  buttons). 

On  The  Air 

The  receiver  is  very  sensitive  and  particu- 
larly selective.  There's  no  mistaking  when 
you're  5  kHz  off*  because  the  audio  gets  so 
distorted  you  can't  stand  to  listen  to  it.  That 
suggests  that  the  IF  filtering  is  extra-sharp, 
Also,  a  glance  at  the  schematic  reveals  a 
front  end  with  several  stages  of  voltage- 
tracked  tuning,  which  should  really  help  re- 

"  . .  for  a  'drop  in  the 
pocket  and  go'  handheld, 
this  is  the  best  one  I've  seen 
yet!  It's  a  real  winner . . ," 

duce  intermod,  at  least  as  far  as  a  tiny  radio 
with  no  large  front-end  filters  can.  The  re- 
ceive audio  is  fairly  good  as  long  as  you  keep 
the  volume  down.  Included  in  the  box  was  a 
little  slip  of  paper  noting  that  the  audio  will 
distort  if  played  at  high  volume  levels.  In  truth, 
it  distorts  even  at  moderate  levels.  The  intelli- 
gibility is  still  good,  but  We  heard  other  radios 
in  this  size  class  which  sounded  significantly 
better. 

The  transmit  audio,  though,  is  wonderful.  Jn 
fact,  ifs  even  noticeably  better  than  the  al- 
ready-good audio  on  my  bigger  HT  There's 
no  obvious  microphone  hole,  so  I  was  worried 
at  first,  thanks  to  a  previous  experience  with 
another  rig  which  used  a  hidden  mike.  But 
this  one  works  like  a  charm,  however  they're 
getting  the  sound  to  the  mike  element. 

The  Documentation 

The  radio  comes  with  a  full  schematic,  and 
the  manual  is  very  well  written,  t  would  point 
out,  however,  that  the  section  on  CTCSS 
makes  it  sound  as  though  the  optional  FTS- 
26  tone  module  is  required  for  any  CTCSS 
operation.  In  fact,  encode,  which  is  the  most 


useful  part,  is  standard;  only  decode  requires 
the  module.  A  plasticized-paper  "cheat 
sheef  booklet  is  provided,  and  it's  quite  de- 
tailed. In  keeping  with  the  size  of  the  radio  it- 
self, the  booklet  is  very  small,  so  you  will  be 
sure  to  put  it  in  your  wallet  or  purse. 

What  I  Liked 

There's  a  lot  to  like  in  this  little  gem,  Ifs  re- 
ally  small,  it  works  well  and  it's  easy  to  use. 
The  alphanumeric  memory  and  autodial  sys- 
tems are  very  handy  The  rig  is  quite  solid, 
despite  its  comfortably  light  weight.  The  dis- 
play is  large  and  shows  lots  of  information,  in- 
cluding the  final  zero  on  the  frequency  Even 
with  the  alpha  mode  engaged,  the  memory 
capacity  is  more  than  generous,  and  there 
are  two  sets  of  subband  limits  provided 
for  versatile  scanning. 

The  battery  is  charged  by  snapping  ft 
into  a  little  stand,  which  then  plugs  into 
the  wall  charger.  Cleverly,  this  stand  lets 
you  insert  the  battery  with  or  without  its 
being  attached  to  the  radio.  So,  unlike 
m  with  many  mini-rigs,  you  can  use  this  ra- 
dio with  another  battery  while  the  first  is 
charging.  To  me,  that's  essential. 

What  I  Didn't  Like 

The  few  nit-picks  I  have  on  this  radio  are 
pretty  minor.  The  receive  audio  could  be  im- 
proved. AEso,  the  viewing  angle  of  the  LCD  is 
unusually  sharp,  requiring  you  to  look  from 
above  the  radio.  Especially  at  night  with  the 
lamps  on,  you  can't  see  the  display  from  be- 
low, and  it  tooks  washed  out  even  when 
viewed  straight  on.  Finally,  the  lamps  don't 
stay  on  just  because  you  keep  pushing  but- 
tons; they  go  out  after  about  five  seconds 
anyway.  You  can,  however,  lock  them  on, 
which  is  great  for  base  or  mobile  operation 
with  an  external  power  supply 

Conclusion 

If  you  want  a  really  small  HT,  check  this 
thing  out  If  I  were  contemplating  using  one 
radio  for  base,  mobile  and  HT  operations.  Td 
probably  select  something  bigger  with  direct 
DC  input,  But  for  a  "drop  in  the  pocket  and 
go"  handheld,  this  is  the  best  one  I've  seen 
yet!  Ifs  a  reaJ  winner,  and  I'm  not  looking  for 
ward  to  sending  it  back- 
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Specializing  in  Preowned 
Amateur  and  Shortwave  Equipment 
Buy  *  Sell  *  Repair  •  Love  To  Trade 

We  Carry  All  Major  Brands  of  New  Equipment 
We  Now  Custom  Design  &  Build  Computers 

For  HAMs  by  HAMs 

All  ol  The  Latest  Hardware  &  Software 
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The  Onty  Material  That  Will  Adhere  to* 
Polyvinyl  or  Vinyl  Outer  Coax  Jackets! 


Farms  around  and  seals 
odd -shaped  fittings. 
Non-con  laminating  and  norv 

conductive, 

Wide  ambient  lemperalure  range 

[30*  Flo +160*  F) 

Stays  flexible  lor  years  insuring 
moisture-proof  connections. 

Reusable— quick  disconnection 
and  reseating  with  same  mala  rial 
A  must  for  satellite  TV— 
microwave  work. 
Hundreds  of  uses. 
Moistureproofs  all  connections. 


COAX-SEAL  r».,i 

wi«-ag(  mmsrwl  it 

oi  pLunc  vt»m>  to  o»tr 

Ivwird    Idling.    Alter 


OtfW 

EfFECTTVE 

HcisniflEPnoof 

INEXPENSIVE 


EVERY LNB  AND  COAXIAL 
CONNECTOR  NEEDS  COAX-SEAL 

(Trial  packet  «or4  connectors  -  $"t.oo  pp<l) 


J 


UNIVERSAL  ELECTRONICS.  INC. 

4&55  Groves  Boid.  Suit*  tl    Columftus.  OH  43232 
Phone  <M4r  856-4605  •  FAX  (S14|  666-1201 
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SCARED  OF  THE  CODE? 


ITS  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Horse  Code  leaching  software  from  GGTE  ia  the 
mo*l  popular  in  rh*  worid— and  (or  good  reason. 
You'll  learn  quickest  with,  the  most  modem  teaching 
methods — Including  Farnsworih  or  standard  code, 
on-screen  flash  cards  random  characters,  words  and 
billions  of  conversations  guaranteed  to  contain  every 
required  character  every  time — in  12  easy  lessons. 

Sneak  through  bothersome  plateaus  in  one  tenth  of 
a  word  par  minute  steps.  Or,  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  disk. 
Import,  analyze  and  convert  text  to  code  for  addition- 
al  drills. 

Get  the  software  the  ARRL  selrs  and  usaa  to  create 
their  practice  and  teat  tapes.  Morse  Tutor  Advanced 
Edition  is  approved  for  VE  exams  at  all  levels.  Morse 
Tutor  ts  great — Morse  Tutor  Advanced  Edition  is  even 
better — and  it's  in  user  selectable  color.  Order  yours 
today, 


For  all  MS-DOS  computers  (including  laptops). 

Available  at  dealers,  thru  OS  Tor  73  or  send  $29,95 

S3  SAH  (CA  residents  add  7,75%  tax  )  to: 

GGTE.  P.O.  Box  3405,  Dept.  MS, 

Newport  Beach,  CA  92859 

Specify  514  or  31*  inch  disk 

(price  includes  I  year  of  free  upgrades} 


I 
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HAND  HELD  MICROPHONEfSPEAKER 
WITH  ANTENNA  CONNECTION. 


v  tJTMF  L*"»  p*d  and  Imn-nHi" 
mr  fJ»T  WWlHrti 

f  I  IrCtrvi  iiilL-ro|ih»ri<?  cnnrl(l|f4- 
wf  J ^arplt vii r  Jnct 

v*    ll-Vf"   Alltr  t||U  tlHUieClDT 


Coftsudb**  ml*-  *W  k*W'^j 


ICOMffl)     2AT.02AT,3AT,D3AT.4AT. 
0«AT  J2AT.L22*  uZAT.b^ft'T 


|  femm/-JA/m, 


m%  van  r*x  *m  m- 


J 


Whether  you  DX  or 
ragchew,  Pride  Tubes 
can  help  you  be  heard 

■  100%  RF  Tested 

•  Industry's  Best  Warranty 

•  Competitive  Prices 


® 


I  - 


\ 


1, 


High-Quality  vacuum  tubes  including; 
12BY7A  811 A  3-500C 

6146B  572B  3-500Z 


TE5  r 


Y 


V 


8200  Souih  Memorial  Parkway 

Huntsvilk,  AL  35802 

Telephone  800  638  3925 

or  205  650  5522 

FAX  205  880  8077 


W9GR  DSP  II 


Whal  is  DSP?  DSP  allows  the  "construction"  of 
various  filters  of  great  complexity  by  using 
computer  code.  This  allows  us  to  have  easy 
access  to  a  variety  of  niters,  each  perfectly 
optimized  for  whatever  mode  we  are  operating. 
The  DSP  It  has  been  designed  to  operate  in  10 
different  modes.  Four  filters  are  optimized  for 
reducing  interference  to  SSB  phone  signals  from 
CW,  heterodynes  and  random  noise  interference. 
Four  more  filters  operate  as  "bricK-watl*  CW 
bandpass  filters.  The  remaining  two  filters  are 
designed  for  reliable  recovery  ot  RTTV  and  HF 
packet  radio  information  signals.  A  single  front 
panel  switch  selects  any  of  these  filters.  Easy 
hookup  to  rigs  speaker  jack. 

•  Tfc*  HWSK  DSP  it  *  tfie  ffwfr  peptriw  DSP  on  ftc  mtrfcet— 
Tbijvs*nds  **  use-  wgfldwide' 

W9GR  DSP  Filter „. $299.95 

12V  DC  Power  Supply $11.95 


SOP-GOO 


Make  and  receive  phone  calls  from  your  mobile 
fig  or  handie-talkie  with  your  own  personal 
autopatch.  Connection  is  easy  —  just  hook-up  to 
the  mike  and  speaker  jacks  on  your  base  station 
rig  and  plug  into  the  phone  line  I  Complete  control 
is  assured  through  touch-tone  access  codes  lhat 
you  set  and  change  at  will.  Long  distance  toll 
access  is  controlled  by  special  code  that  you  set, 
preventing  fraudulent  usage.  All  programmable 
codes  and  set-ups  are  stored  in  special  non- 
volatile memory  immune  to  power  failures. 
Repealer  owners  use  the  S DP- 600  as  well  for 
reliable  and  solid  repeater  autopatches.  Power 
required  is  12  volts  DC  at  100  MA.  Experience 
the  freedom  of  owning  your  own  autopatch,  on 
you  own  frequency,  to  use  when  and  as  you 
wish  The  SDP-600  is  made  in  the  USA  and 
carries  a  one  year  warranty. 

SDP-600  Personal  Aulopatcft.  fully  wired S249.95 

SDPA  12  volt  powersupply  unit  .,„ S1 1  -95 


j  Com  Transceiver  Control 
Computer  Interface 


The  j*Com  Transceiver  Control  Computer 
Interface  is  functionally  identical  to  the  Kenwood 
IF-232C,  loom  CT-17,  Yaesu  F1F*232C,  Ten-Tec 
305  and  Heath  computer  interfaces.  It  will  work 
with  all  radios  and  rig  control  software  which  use 
these  interfaces, 

*  No  external  power  supply  is  necessary.  The 
i*Com  TC  interfaces  require  very  little  power  tor 
operatioaThis  power  is  obtained  directly  from 
the  computer  COMM  port 

*  Alt  electronics  are  enclosed  in  the  shielded 
DB-25  connector  hood.RFI  susceptibility  and 
radiation  is  reduced. 

*  Fully  assembled  and  tested. 

•Fully  Hardware  and  Software  Compatible, 
Works  with  all  rig  controlled  software  — 
Free  shareware  disk  included! 


RAMSEY  ELECTRONICS,  INC 

793  CANNING  PARKWAY  VICTOR  NY  14564 

l—J  |1H  ORDERS  CALL 

1-800-446-2295 

ORDERS  ONLY 

TECH/ORDER/INFO  (716)924-4560  FAX  (716)924-4555 
TEAMS:  Satisfaction  guaranteed  Examine  lor  10  days  If  not 
'leased  return  in  anginal  form  for  refund.  Add  S4.9S  for  shipping, 
and  ling  and  insurance,  For  foreign  orders  Add  20*-  for  surtace 
mnil.  COD  (US,  only)  odd  55.00  Orders  Under  520  add  53.00  NY 
residents  add  ?%  531*9  (ax,  90-day  parts  warranty  on  kit  parts.  1- 
year  parts  &  labor  warranty  on  wirod  units. 

j*COM  *  793  CANNING  PKWY  •  VICTOR,  NY  14564 
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Number  10  on  your  Feedback  card 


The  Challenge  of 
1750  Meters 


No  license  required. 

by  David  Curry  WD4PLI/6 


1750  meters  is  a  hobby,  Just  like  amateur 
radio,  (n  fact,  it  is  much  tike  old-time 
amateur  radio;  it  separates  the  men  from  the 
boys!  In  the  early  days  of  radio,  hams  bulk 
their  own  equipment,  and  most  operators  did 
not  even  have  licenses,  1750  meters  is  still 
true  to  that  ihemc:  "No  license  required,  on- 
ly skill  desired/' 

Unfortunately,  1750  meters  is  a  noisy, 
sometimes  crowded,  band  filled  with  carri- 
ers and  modulations.  Well,  guess  what? 
Many  of  those  carriers  and  modulations  are 
European  long-wave  broadcast  stations  DX- 
ing  over  the  Atlantic,  and  perhaps  that  code 
you  hear  in  the  background  is  actually  a 
Lowfer  sending  his  ID  beacon.  FCC  rules 
limit  transmitting  antenna  length  to  50  feet 
and  DC  input  to  the  PA  to  I  watt.  Even  with 
these  restrictions*  surprising  distances  via 
ground- wave  propagation  occur  regularly. 
Using  a  common  noise  blanker,  audio  filter, 
or  even  a  phase-canceling  device,  an  opera- 
tor can  clean  up  the  band  of  light  dimmers 
and  power  line  noise  that  often  can  be  dis- 
couraging. Simple  receiving  antennas  such 
as  an  active  whip  or  loop  placed  in  a  clear 
area  and  using  a  ""virgin"  ground  (a  separate. 


isolated  ground  that  carries  no  power-line 
noise)  can  provide  unimpeded  reception. 

Considering  that  communications  tech- 
nology has  become  so  advanced,  there  is  no 
reason  why  you  can't  enjoy  the  fun  and 
challenge  of  1750  meters  just  because  the 
major  ham  manufacturers  didn't  include  it  in 
their  rigs.  Build  your  own  radio,  perhaps 
with  a  friend,  and  get  on  the  air;  it's  that 
simple.  You  will  find  that  you  have  more  to 
talk  about  than  the  weather,  and  you'll  share 
in  the  amazement  of  how  a  1  watt  signal  can 
travel  hundreds  of  miles  under  good  condi- 
tions. Many  hams  can  use  their  preexisting 
vertical  ham  antenna  for  1750  meter  opera- 
tion using  a  loading  coil  at  the  base  of  the 
antenna.  Most  160  meter  antennas  are  ideal 
for  work  on  1 750  meters. 

1750  meters  was  originally  set  aside  by 
the  FCC  as  a  frequency  range  for  garage- 
door  openers  back  in  the  early  '60fs,  but  as 
time  passed,  experimenters  (many  of  them 
hams)  found  surprising  success  despite  FCC 
limitations.  These  "experimenters"  are  re- 
ferred to  as  "Lowfers,"  and  arc  on  virtually 
any  day  of  the  week.  I  can  hear  two  or  three 
of  them  on  my  TS-430S,  loud  and  clear, 


from  as  far  away  as  San  Diego,  1 50+  miles 
away  from  my  Burbank,  California.  QTH.  In 
Hawaii,  using  a  portable  loop  antenna.  Shel- 
don Remington  received  Lowfer  beacons  Z2 
and  later  H2,  both  located  in  California,  over 
3,000  miles  away!  SSB.  AMTOR.  RTTY. 
and  packet  have  all  been  used  successfully. 

Design 

Described  here  is  a  simple  "introductory" 
CW  two-way  radio  for  1750  meters.  Anten- 
na dimensions  for  1750  meters  can  be  found 
in  73  Magazine,  September  1991,  in  "Dual- 
Band  Vertical"  (for  160  and  1750  meters), 
page  38.  Also  of  interest  is  "Noise  Reduction 
Using  Broadband  Active  Whip  Antennas." 
73  Magazine,  October  1992,  page  38. 

Please  note  Figures  1  and  2.  The  front-end 
preselector  uses  a  tunable  iwo-polc  Chevy- 
chev  bandpass  filter  to  reduce  unwanted  sig- 
nals, such  as  GWEN  (Ground  Wave  Emer- 
gengy  Network  J.  The  direct  conversion  re- 
ceiver is  an  uncomplicated  design  using  the 
NE602  chip.  The  NE602  Colpitis  VFO  pro- 
vides the  frequency  reference  for  the  trans- 
mitter section.  The  VFO  can  be  PLL-con- 
trolled  externally,  facilitating  CCW  (Coher- 
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Figure  L  Block  diagram. 
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AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
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Now  under  Windows  or  DOS 


PC  HF  FacfMTiie  is  a  simple,  yet  comprehensive  shortwave  lax  system  tor  the  IBM  PC  and  companies  K  m 
dudes  an  FSK  demodulator,  advanced  signal  processing  software,  tutorial  cassette,  and  compf  ete  reference 
marmal    Wli*i  your  PC  and  SSB  TOVeiv&r  getting  FAJK  is  a  snap  Here  are  jubE  some  of  Ihe  features 


Mou»  or  Menu  Drrwfl 
Jfiattandwl  Opntion 
E**t  Tufting  OtdlOKOp* 
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Up  to  25<6  Levala 

Single  Seen  per  Line  wtlh  E«S  Memory 
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Slide  Showi 
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inept  Cropping 
Automatic  Radio  Control 
NAVTEKT  &  RTTY  Option  Availabla 
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the  super  value  price? 
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61 5  S.  El  Camino  Real,  San  Clemente,  CA  92672 
Tel.(714)  498-5784  Fax.(714)  498-0568 


3P-500Q  Repeater  sho1 
with  PA-100  Amplifier 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 
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Serving  thm  LORD 
Since  1987 


THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  7  AmpHr  gel-cell 
battery  complete  with  voltmeter,  wall  charger  and  a 
cord  for  charging  via  automobiles.  It  will  power  most 
HTs  at  5  Watts  for  2-4  weeks  (depending  upon  how  long-winded  you 
are).  Also  VHF,  UHF,  QRP,  or  HF  mobiles  such  as  the  KENWOOD  TS-50 
(at  50W),  There  are  no  hidden  costs,  all  you  need  is  your  mobilel  HT 
power  cord  or  cigarette  lighter  adapter. 


The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring.  A  mini-phone  jack  with  regulated  3Vt 
6VP  or  9V  output  can  be  used  separately  for  CD  players,  Walkmans,  etc. 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  is  completely  charged,  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  {unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its'  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  "YOUR  BATTERY  IS  NOW  DEAD/'  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  order,  send  check  or  money  order  for  $49.95  + 
S8.50  for  shipping,  along  with  your  shipping  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 

P.O,  Box  3624,  Dept.  73 
Long  Beach,  CA  90803. 

CA  Residents  Add  6  1/4%  Sales  Ta*  Alaska,  Hawaii,  and  Cafidian 
Residents,  please  send  U.S.  hfcmey  Order  &  S17.1Q  Shipping, 

If  you  wish  mots  information  please  send  a  SASE  10  the  above  Address.  For 
COD  Ofdftts,  call  [31 0)  433-5860,  outside  ot  CA  Orders  only  tall  (800)  933- 
HAM4  and  leave  a  message.  Dealer  inquires  Invited, 
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Figure  2,  Schematic. 


em  Continuous  Wave)  operation. 

Noise  is  always  a  problem  at  these  fre- 
quencies so  two  noise  li miters  are  included 
to  provide  very  effective  limiting  of  high- 
umpliiude  man-made  noise  and  static,  A 
shunt  limiter  followed  by  a  series  Li  miter  is 
used  in  this  design,  and  this  is  superior  to 
most  designs  found  in  commercial  and  mili- 
tary receivers.  Audio  tillering  is  included, 
with  variable  frequency  and  bandwidth  con- 
trol for  precise  filtering  of  the  desired  signal 

Ample  audio  output  drives  headphones 
and  most  speakers.  This  rig  is  capable  of 
providing  over  100  dB  of  gain  with  virtually 
no  power  supply  hum.  The  transmitter  sec- 
tion samples  the  VFO  using  a  simple  logic 
circuit,  controlling  the  duty  cycle  and  the 
keying  of  the  amplified  signal.  The  signal 
then  drives  a  class  E  power  output  stage. 
This  class  of  service  is  a  very  efficient  %%. 
Many  thanks  go  to  Mark  Mai  lory  for  his  ex- 
cellent research  into  efficient  class-E  ampli- 


fiers and  for  sharing  his  information. 

The  transmitter  section  lends  itself  as  an 
excellent  beacon  transmitter.  Simply  apply 
the  beacon  message  to  ihc  code  key  input  for 
reliable  beacon  transmission.  As  you  proba- 
bly know,  purchasing  components  these 
days  can  be  expensive:  this  was  a  major  con- 
cern during  the  design  of  this  project.  All 
parts  are  "off  the  shelf."  with  the  ordering 
part  number  given. 

Beware:  Simple  "one-transistor" 
transceiver  designs  just  do  not  work  on  1750 
meters.  Don't  be  fooled! 

Construction 

Please  note  the  component  layout  (Figure 
3).  You  will  notice  thai  several  component 
leads  are  soldered  directly  to  the  component 
side  of  the  circuit  board.  This  provides  the 
ground  connection  for  these  components. 
When  this  occurs,  be  sure  to  solder  the  com- 
ponent lead  to  the  ground  plane  and  on  the 


solder  side*  Note  that  capacitors  are  disc- 
shaped, while  elcctrolyiics  are  round  and 
have  the  polarity  marked.  Transistors  are 
designated  by  the  half- moon  shape,  or  round 
with  a  key,  ICs  are  rectangular,  with  the  **IH 
mark  at  the  end. 

I  recommend  soldering  the  ICs  first.  No- 
tice that  some  pins  must  be  soldered  on  the 
component  side. 

Nexu  solder  transformers  Tl ,  T2,  and  T3, 
Dab  some  solder  on  the  side  of  the  trans- 
former and  ground  plane  to  ensure  a  good 
ground, 

Install  all  the  capacitors,  followed  by  the 
variables  Ci  and  CIO.  CI  and  CIO  should 
be  installed  so  that  the  side  with  five  leads 
goes  through  the  circuit  board.  Pull  the  leads 
firmly  and  bend  at  a  45-degree  angle  to  hold 
while  soldering.  Note  the  small  horizontal 
lead  slicking  out  on  the  side  of  CI  and  CIO, 
Solder  a  wire  from  that  lead  through  the  hole 
in  the  circuit  board  under  it 
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COMTELCO 


INDUSTRIES 


Dual  Band 

Mobile 

Antenna 

140  MHz,  440  MHz 

MAGNET  MOUNT  $21.95 

ISO  watt  12ft.  RG5G  +  connector 

PERMANENT  MOUNT         $23.50 

with  NMO/TAD  mount  17ft  RG5B 

BNC  or  PL259  connector 

D0O2  DUPLEXER  S49  00 

UHF  connectors  8"  leads 

Add  350  S&H 

1-800-634-4622 

COMTELCO  INDUSTRIES,  INC. 

501  Mitehefl  Rd,  GtendateHts,.  IL60139 


1 


4> 


\\ 


CWCLE  15  ON  READER  SERVICE  CARD 


20th  ANNUAL 

CLEVELAND  HAMFEST  AND 
COMPUTER  SHOW 

September  25,  1994      S  a.m.  to  2  p.m. 

Cuyahoga  County  Fairgrounds,  Berea,  Ohio 

"HT-per4iour"    Prize-a-thon 

Check-In    I46.73M3 
Forums  (Digital  Radio,  ARRLt  DX) 

Outdoor  Flea  Market  -  Indoor  Vendors 
VE  Exams 

Information;     (800)  CLE-FEST 
Cleveland  local:    999-73S8 
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-  Packet  Radio  - 

Portable  &  Affordable! 


Model  BP-1 
Packet  Modem 
Made  in  USA. 


*  Simple  Installation 
■*■  No  Externa]  Power 

*  Smart  Dog™  Timer 
•k  Perfect  For  Portable 
+  Assembled  &  Tested 
*VHF,UHF,HFiiOM) 


Whether  you're  an  experienced  packeiecr  or  a  newcomer  wanting  to 
explore  packet  for  the  first  time,  this  is  whai  you've  been  waiting  for! 
Thanks  to  a  breakthrough  in  digital  signal  processing,  we  have 
developed  a  tiny,  full-featured,  packet  modem  at  an  unprecedented 
low  price.  The  BayPac  Model  BP-I  transforms  your  PC-compatible 
computer  into  a  powerful  Packet  TNC, 
capable  of  supporting  sophisticated  features 
like  digipeating,  file  transfers,  and  remote 
terminal  access.  NOW  is  the  lime  for  YOU 
to  join  the  PACKET  REVOLUTION! 


JJBEffrllllks 

J    Incorporated 


400  Daily  Lane 

P.O.  Bo  it  52 10 

Granis  Pass.  OR 

97527 


1-800-BBAYPAC 


t -800-822  9? 2l  jfU 
(503)  474-6700  H 
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FIBERWHIPS" 


MONO  BAND  WITH  HFA-COM 

5  Pack  Consists  of  75,  40,  20.  1 5.  1 0  Meter  Whips  in  Ono  Pack 


Modei/Mtr 

HFA10 
HFA15 
HFA20 
HFA40 
HFA75 


MHz 

28.0-29,7 
21.0-21.45 

14.0-14.35 
7.0-7,3 
3.5-40 


»  HEA  \Y  GAi  V,F.  *  WCKEL  CHROW  •  BRASS  FTTWiGS 

*  250  WATTS  FUKKH  «  APPROX.  &'  tINGT}t  •  A  VAiL  ftV  BLACK 

\}UmOU  Per  Set 

Single  Whips  Available  ..»™™.*S  17,75 


"THE  BLACK  BOA" 

MODEL  TRI-401B 

w 

Specifications 

•  3  True  S"  Magnets 

•  3/8  x  24  Mount 

•  J7'RG58withPL-259 

■  12x12x12  Footprint 
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HFA-COM 


*44. 02 


Each 


+S6.00S&H  (SC  Residents  Add 5%  Sales  Tax)  Check  m  Advance  or C.O.D. 


ASA 

PO  Box  3461 

Myrtle  Beach,  SC  29578 

1  -  800  -  722  -  2681 


100% 

Guaranteed 
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&    Computer    Fair- 

ARRL  Roanoke  Division  Convention 
Sept.  17  &  18,  1994 

9    Major  Commercial  Exhibitors, 
Dealers  &  Organizations 

♦  Amateur  Exams  &  Upgrades 

#  OX  &  Technical  Forums 
3fr    Computer  Hardware,  Software 

and  Accessories 
^    Plenty  of  Free  Parking 
"♦    Held  at  the  l/a.  BeschPeviSon 

*  Talk  In  on  1 46.970 

General  Admission  Tickets 
$5  In  Advance  -  $6  At  the  Door 

Tickets  Good  Both  Days! 

HamFest  Information  Line 

1-804-HAMFEST      f 


Tickets 
Manny  Steiner  K4D0R 

35 1 2  Qtympia  Lane 
Va.  Beach,  VA  23452 


Exhibitor  Information 

Lewis  StemgoEd  W4BL0 

100B  Crabbers  Cove  Lane 

Va.  Beach,  VA  23452 


Send  SASE  -  Checks  Payable  To  TTO.  Inc. 
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MFJ-949E  Deluxe  300  Watt  Tuner 

More  hams  use  MFJ-949's  than  any  other  tuner  in  the  world! 
Why  settle  for  an  imitation  when  you  can  have  the  real  thing? 


In  Stock  at  ham  dealers 
everywhere! 

Pick  one  up  at  your  favorite  dealer  -- 
no  shipping,  no  waiting*  no  hassles 


$ 


MI-J-949R 


139 


Cutlymtr  drater  far  your  b?\t  prict 

Includes  FREE  AC  adapter 
for  meter  light 

More  haniK  use  MFJ~949fs  than  any 
other  antenna  tuner  in  the  world! 


lets  you  select  two  coax  fed  antennas, 
random  wire/balanced  line  or  built-in 
Why?  Because  the  world's  leading  tuner   dummy  load  tor  use  through  your 


has  earned  a  worldwide  reputation  for 
being  able  to  match  just  about  anything. 

MFJ-949's  have  been  highly  refined 
and  have  years  of  proven  reliability  ~  all 
from  the  world's  most  trusted  name  in 
antenna  tuners. 

Now  the  latest  MFJ-949E  gives  you 
even  more  features  and  more  value  than 
ever  at  a  new  lower  price. 

Every  MFJ-949E  comes 
with  . «  .  proven  reliability 
- . ,  MFTs  Famous  one  year 
No  Mailer  What™ 
unconditional  guarantee  . . , 
first-rate  performance  .  * , 
unbeatable  quality.    Plus, 
you  get  the  very  best  tuner 
value  in  ham  radio. 

Why  take  chances  with  an 
imitation  when  you  can  have 
the  real  thing  from  the  world's 
most  misted  name  in  antenna  tuners. 

More  reasons  why  more  hams 

use  MFJ-949's  than  any  other 

antenna  tuner  in  the  world .  > . 

full  1*8-30  MHz  Operation 

1000  volt  timing  capacitors,  extra 
heavy  duty  inductor  switch.  Teflon* 
insulating  washers  and  proper  L/C  ratio 
gives  you  arc -free  no  worries  operation. 

You  can  tune  any  transceiver, 
transmitter  or  receiver  with  up  to  300 
watts  of  RF  power  from  1 ,8  to  30  MHz. 

Lighted  Cross-Needle  Meter 

MFJ's  lighted  Cross- Needle  Meter 
shows  you  SWR,  forward  and  reflected 
power  simultaneously.  It  reads  boih  peak 
and  average  power  on  30( )  or  3( )  w  all  ranges. 

The  meter  is  illuminated  for  easy 
reading  in  dim  light  anil  has  an  ON/OFF 
lamp  switch,  The  meter  lamp  uses  1 2 
VDC  or  1 10  VAC.  A  free  AC  adapter  is 
included  at  no  extra  cost. 

Tunes  any  Antenna 

Hie  MFJ-949E  tunes  out  SWR  on 
dipoles,  verticals,  inverted  vees.  random 
wires,  beams,  mobile  whips,  shortwave 
receiving  antennas  .  .  ,  nearly  anything! 

Use  coax  feed,  random  wire  or  balanced 
lines.  Has  oversized  heavy  duty  4: 1  halun. 

Super  An  ten  no  Switch 

MFJ's  is"  position  v/z/irratikMina  switch 


MFJ-949E  or  direct  to  your  transceiver, 
MFJ's  Cross-Needle  SWR/Wattmeter 
is  always  active  for  monitoring  forward 
and  reflected  power  and  SWR. 

QRM-Free  PreTvne 

MFPs  QRM-Free  PreTune   lets  you 
pie-tune  yourMFJ-949E  off-the-air  into  a 
built-in  dummy  load  without  causing  QRM. 

PrcMuntng  into  a  dummy  load  makes 


Why  take  chances  ? 

Why  take  chances  with  an  imitation 

when  you  can  have  the  real  thing  from 

the  most  trusted  name  in  antenna  tuners? 


tuning  your  actual  antenna  taster  and  easier. 
full  Size  Dummy  Load 

MFJ's  300  watt  50  ohm  dummy  load 
makes  tuning  up  your  transceiver  and 
pre-tuiting  your  antenna  easy.  It  reduces 
needless  QRM  and  saves  your  finals. 

You1!]  find  it  handy  for  testing  and 
repairing  your  rig,  setting  power  level, 
adjusting  your  mic  gain  and  more. 

The  MFJ-949E  has  a  full  size  non- 
inductive  dummy  load  measuring  3/4  inch 
diameter  by  5  inches.  It  easily  handles  300 
watts  of  abusive  tune-up  power. 

Watchout  for  cheap  midget  size 
dummy  loads  that  changes  resistance  as 
it  heats  up  --  marginal  ones  could  burn  up 


your  ng. 


Custom  Inductor  Switch 

The  inductor  switch  is  the  most  likely 
component  to  burn  up  in  anv  antenna  Luner. 

The  inductor  switch  in  the  MFJ-949E 
was  custom  designed  to  withstand  the 
extremely  high  RF  voltages  and  currents 
that  are  developed  in  your  tuner  -  it's  not 
a  flimsy  plastic  switch  made  for  small 
signals  and  wired  with  tiny  eauee  wire. 

Unbeatable  Quality 
•  •  *  built  to  last 

Each  MFJ-949E  cabinet  is  chemically 

treated  and  has  a  new  tough  scralch-proof 

vinyl  cladding  -  not  paint  thai  can  scratch 
Of  chip  off.  You  won't  find  a  tougher, 


longer  lasting  finish  anywhere. 

Detailed  logging  scales  and  legends 
are  permanently  silk  screened  on  a  real 
aluminum  front  panel  and  back  panel  - 
it's  not  merely  a  plastic  decat  or  glued-on 
paper  strip  that  can  peel  off, 

Superior  construction  —  MFJ-949Es 
use  Teflon^  insulating  washers,  counter 
sunk  screws  for  meter  bracket,  real 
binding  posts,  wing-nut  for  ground  post- 
No  Matter  What-  Guarantee 

Every  MFJ-949E  is 
backed  by  MFJ's  famous  one 
year  No  Matter  What* 
unconditional  guarantee. 
That  means  we  will  repair  or 
replace  your  MFJ-949E  fat 
our  option)  no  matter  what 
for  a  full  year. 

Others  may  give  you  a 
limited  warranty  on  delects  in 
material  and  workmanship. 

But  what  do  you  do  if  it 
burns  up  and  they  say,  "Sorry,  your  I  united 
warranty  does  not  cover  that?1" 

Continuing  Service 

Only  MFJ  gives  you  a  direct  toll-free 
technical  helpline  »  not  merely  a  sales 
line.  It's  answered  by  electronic 
technicians  who  are  experts  in  antenna 
tuners.  We're  here  to  help  keep  your  MFJ 
product  performing  flawlessly  —  no 
matter  how  long  you  own  it. 

Just  call  our  toll-free  800-647-TECH 
(8324)  ~  no  other  tuner  manufacturer 
gives  you  a  direct  toll-free  help  line. 

Call  your  dealer  for 
your  best  price 

In  stock  at  ham  dealers  everywhere! 

Order  your  MFJ-949E  today  or  simply 
pick  one  up  at  your  favorite  dealer  or 
ham  test  —  no  shipping,  no  waiting,  no 
hassles. 


Free  MFJ  Catalog 

Write  or  call  toll-free  , . ,  800-647-1800 


CIRCLE  86  ON  READER  SERVICE  CARD 


Nearest  Dealer/Orders:  HUO-647-1800 

24  Hour  FAX:  (601)  323-6551 
Technical  Help:  800-647-TECH  (8324) 

MFJ  ENTERPRISES,  INC. 

P.  O.  Bo\  494,  Miss  State,  MS  30762 

tftOn  ?Z  -586*);  8-4:30  CST  Mon.-Fri. 
76  206 , 1 76  3  ©  c  ten  pti  $  crv  t1 .  com 

MFJ  ■  ,  .  waking  quality  affordable 


fVfcV -   md  - ;  .        >t;<  iil'Tft-  |.i  vSlnirf  «l|M  ftHnr 


a) 


b) 


c) 


Figure  3.  Double-sided  PC  board:  (a)parts  placement  diagram,  (b)  top  foil  pattern,  and  (c)  bottom  foil  pattern. 
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Transformer  T4  must  be  wound  by  hand, 
Wind  ihe  turns  evenly  and  firmly.  After  you 
are  finished  winding,  cut  ihc  wires  so  that 
about  (*  remains  from  the  toroid  to  she  end 
of  each  wire.  Remove  the  enamel  insulation 
from  the  I "  ends  with  sandpaper.  The  side- 
bar has  all  the  winding  information  you  will 
need.  Notice  that  the  holes  for  T4  are 
marked  "a  &  b"  for  the  primary,  and  "c  &  cT 
for  ihe  secondary.  They  crisscross  on  the  cir- 
cuit board.  Use  an  ohmmetcr  to  make  sure 
the  wires  don'i  get  mixed  up  and  ihe  sec- 
ondary wind  doesn't  accidentally  go  into  the 
primary  holes! 

Now  solder  the  remaining  components. 
Resistors  installed  horizontally  are  indicated 
by  a  rectangle  shape,  while  vertically- 
mounted  resistors  are  a  small  square.  Any 
vertical  resistor  with  a  lead  going  to  the 
ground  plane  should  use  the  longer  lead  as 
ihe  ground  iead+  You  may  decide  to  "go  all 
the  way"  and  install  your  transceiver  in  a 
box  or  chassis.  The  LMB  box  listed  in  the 
optional  component  list  is  a  good  choice.  It 
provides  extra  room  for  a  speaker  meter  or 
antenna  switch.  The  meter  is  both  a  luxury 
item  and  a  necessity.  To  make  a  nicer  finish 
for  the  front  of  the  chassis,  templates  for  the 
front  and  rear  face  plates  arc  provided  in 
Figure  4.  Go  to  a  photocopy  store  and  copy 
them  to  a  transparency.  Be  careful  not  to 
scratch  the  black  from,  the  transparency. 

Apply  a  thin  film  of  clear  epoxy  glue  over 
the  front  of  the  box.  Size  up  the  transparen- 
cy so  the  top  of  the  box  on  the  transparency 
is  even  with  the  top  of  the  chassis.  Be  sure 
you  can  read  the  transparency  before  press- 
ing the  transparency  to  the  adhesive.  After 
the  epoxy  has  cured  for  a  few  hours,  cut 
away  the  excess  transparency  around  the 
box  with  a  sharp  knife.  Tap  and  drill  each 
hole  to  a  size  a  little  larger  than  each  control 
shaft  to  give  some  play.  Repeat  the  same 
procedure  for  the  rear  chassis  face  plate.  Use 
4-1/2'*  aluminum  spacers  between  the  bot- 
tom of  the  circuit  board  and  the  floor  of  the 
chassis,  and  four  4/40  nuts  and  bolts  to  se- 
cure the  board. 

Calibration 

Connect  the  antenna,  power  supply,  etc,  to 
these  points: 

•A — 50  ohm  transmit  antenna  port. 
*B— Code  key  port.  Transmit  is  initiated 

when  point  B  is  grounded. 
*C— Both  points  marked  "C  are  connected 

to  8-32  ohm  speakers  or  headphones. 
•COMM — Common  terminal  for  auxiliary 

relay. 
•D — Frequency  monitor  port.  CMOS  level 

square  wave  output  connects  to  frequency 

counter  and/or  PLL  input. 
■GND — Connect  power  supply  negative  or 

ground  to  this  point 
*JP1 — Receive  input  select.  Short  JPla&b  to 

use  antenna  at  port  "A"  for  receive,  RE- 
CEIVE ONLY  antennas  connect  to  JPlb. 
■N/C — Normally  closed  terminal  for  auxil- 

iary  relay  control. 
•N/O — Normally  open  terminal  for  auxiliary 

relay  control 
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Figure  4.  Face  plate  templates:  (a)  front,  and  (b)  rear:  reduced  50%. 


T4  Winding  Data 


Power 

1  watt* 

3.5  watt" 
1 0  watts 


C37 
X 

N  A 


C38 

N/A 

X 
X 


vec 

12VDC 
12VDC 
18VDC 


T4a/b 

S3  Turns  #30  Ga. 

49  Turns  #24  Ga, 

33  Turns  #20  Ga. 


T4c/d  Form 

49  Turns  #24  Ga.  T-68-3 

48  Turns  #24  Ga.  TGB-3 

37  TUrns  #20  Ga.  T-1 30-3 


N/A:  Not  used. 

*  Heat  sink  recommended. 
**  Heat  Sink  required. 


Formulas  for  Calculating  Efficient  PA  Design 


L  Tank  inductance  C:  Tank  capacitance 

Z:  PA  load  resistance  V:  VCC  suppfy  voltage 

F:  Operating  frequency        P;  Output/input  power 


L  = 


.2085  x  V* 
PxF 


C* 


1 


(2  x  pi  X  1.2915*  F*)  XL 


Z  = 


1.2638  m  V* 


T4  Inductance  &  Turn  Ratio  Formulas 


T-63-3;     Number  of  turns  ^  tOO  x  y  (Inductance  In  uH/195) 


ii 


T-130-3:  Number  of  turns  =  100  x  V(lnductance  in  uH/350) 

To  match  the  impedance  at  the  drain  of  Q3  to  a  50  ohm  impedance,  you  wilt  need  to  know  the  turns  ra- 
tion (Tr):  

Tr  V(2oVZ1) 
Zd;  Drain  resistance  Z1 :  Load  resistance  (usually  50  ohms) 

These  formulas  are  included  to  help  solve  any  particular  matching  requirement.  The  above  table  can  be 
used  to  match  most  requirements. 
The  frequency  value  for  "F*  can  work  for  frequencies  +/- 10  kHz, 


*P — PLL  or  phase  control  of  VFO.  Section 

normally  not  used. 

•VCC—  I 2^18  volts,  filtered  DC  or  battery 
to  the  terminal. 

Connect  12  volts  of  power  to  VCC  points. 
A  frequency  counter  or  receiver  covering 
150  kHz  10  250  kHz  will  be  required. 

Connect  the  frequency  counter  to  point 
**D."  Ttirn  the  transceiver  ON.  Turn  the  tun- 
ing capacitor  CIO  maximum  clockwise.  Turn 
the  slug  in  T3  until  the  frequency  reads  1 89 


kHz,  If  no  frequency  counter  is  available. 

use  a  long- wave  receiver*  general  coverage 
receiver,  or  ham  radio  that  can  accurately 
tune  to  190  kHz.  Place  a  small  piece  of  wire 
from  the  receiver  amenna  input  near  Ul. 
Tune  the  receiver  for  a  center  frequency  of 
189  kHz.  Listen  for  a  tone  while  lurnins  the 
slug  of  T3.  Slowly  turn  the  slug  until  you 
hear  a  zero  beat  on  the  receiver.  Next,  align 
the  preselector,  Tl  and  T2  must  be  tuned  to 
the  same  frequency.  If  you  have  a  signal 
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THE  MAGIC  BAND  -  SIX  METERS.  The 

great  DX  during  band  openings  and  full 

BUILT  TO  MIL-STD-810  2 

SPECIFICATIONS    PCS-7500H 

Frequencies:  HX 


IV 


TX 


pQW&r; 

Sensitivity: 

Memories: 
Tares: 
Keypad: 
DC  Powar: 


AIEBI  hi"l4I-** 


Sire: 


46-54  MHz 
50-54  MHz 
50/5  Watts 
<  0,19  |iV 
«GM2d8  5lHAD 

20 
38 

Bacfclit  OTTVIF 

9imp&ft)frt 


2nHx5.5'W.25,,D 


best  of  both  HF  and  VHR  Enjoy 
repeater  operation  at  other  times, 

YEAR  WARRANTY 

AZ-61 

TO  PUCE  ORDERS 
CALL  1*800-143-7655 


45-54  MHz 

50-54  \M2 

5/0,5  Watts 

<016jjV 

for  l2(fBSrNAD 

40 

38 

Prog,  and  DTMF 

+12vDC3 
1.5  amps  jtyp) 

(prtirum 

+6  to +16 /DC 


PCS-75QOH  MOBILE 


AZ-61  HANDHELD 


^AZDEN 


147  New  Hyde  Park  Rd .  Franklin  Sq.,  NY  tlOlfl 
(516)323-7501  FAX  (516>  32S-7506 


DflCLE  272  ON  READER  SERVICE  CARD 


1  C.P.1. 1 

Dealers  for  Kenwood,  Yaesu,  Icom, 

Cushcraft,  AEA,  Kantronics, 

Bencher,  Diamond,  Astrort,  MFJ, 

Hustler,  Amgritron,  Larsen,  ARRL, 

and  more... 
Service  is  also  available. 


Get  yaur  best  price 
then  call  us  fJiS77f 

(801)  567-9494  -  (800)  942-8873 

7946  South  State  Street 

Midvale,  €T  84047 


frfa 


CIRCLE  ISA  ON  READER  SERVICE  CARD 


Do  vou  use  a 

JURASSIC  REPEATER 

i hen  fast  forward  to  J.  ""4 

*  Add  A  Digital  Voice 
Messaging  System  To 
Your  Repeater 

*  Leave  Voice  Messages*  For  Each  Other 

*  Gcl  Packet  Cluster  Info  In  Voice 

*  Schedule  Voice  Announcements 

*  Computer  Board  And  Software  S259 

Call  Toll  Free  Tor  Info  Package 

I  -&HV563-535 1  Toll  Pre*  Fmm  V5A 

1-306-7S1-4451  Direa 

K^O6-78J-ZO08  Fax 


DIGITAL  Communications  Inc., 

P.O.  Box  293,  White  City,  SKt  Canada  SOG  SB O 


CIRCLE  1S1  ON  READER  SERVICE  CARD 


MAGGIORE  ELECTRONIC  LAB. 

600  WESTTOWN  ROAD,  WESTCHESTER  PA  19382 
Phone  (610)436-6051  Fax  (610)436-6268 


Hi  Pro 


Repeaters  -  VHF  -  UHF  -  Transmitters  -  Receivers  -  Controllers  -  Links 
Antennas  -  Duptexers  -  Remote  Base  -  2  Year  Hi  Pro  Repeater  Warranty 

PLEASE  CALL  OR  WRITE  FOR  OUR  COMPLETE  FREE  CATALOG 


CIRCLE  230  ON  READER  SERVICE  CARD 


77RED  OF  PLAYING  GAMES? 

Finally,  a  practical  use 
for  your  sound  card! 


Passband 
momloring 


Signal 
identification 
and  tuning 


\3-D  surface 
plots 
&  color 
spectrogram 
track 
frequency 
changes 
over  time 


Multiple  open  windows 

Spectra  Vision  &  Spectra  Phis. 

Real-time  audio  spectrum  analyzers.  Full  control 
over  FFT  size,  sampling  fate,  scaling,  gain,  and 
averaging,  Requires  3B6  or  better,  Windows  3.  T 
and  any  Windows  compatible  8  or  16  bit  soundcard. 

"-A  stroke  of  briltiance,..a  groundbreaking  and 
valuable  programs-Monitoring  Tfmes 

"-Knock-your-socks-off  qualityl"-  Harold  Price. 
QEX  Magazme.  Dec.  '93 


Spectra 
Vision 

Spectra 
Plus 

Modes 

Real  time 

• 

• 

Recorder 

• 

Post  process 

• 

Price 

iggre 

s17r 

All  display  formats  included  with  either  package, 
SO  day  money- bach  guarantee. 

Also  avav/aiJ/e. 

RF  Vision'. 

Ask  us  about  it* 

800-401-1472  fex/toce  206-697^3472 
Vtsa.  MasterCard,  Check  or  Money  Order 

Pioneer  Hill  Software 

24460  Mason  fld..  Pouisbo.  WA  9B370 
S&H  included,  foreign  delivery  add  $10.00 
Demo  disk  $4.00  (credtt  toward  purchase) 

In  Austmslm:  ME  Technologies 

PO  Box  50,  Dym  Cmwg  iVSlV  2429.  +6T  65-50-2200 
In  $¥veden  PICS  Corporation 

PO  Box  37,  440  41M&,  +40  303^2995 

CIRCLE  311  ON  READER  SERVICE  CARD 
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generator,  place  a  low-level  (approximately 
TOO  (IV)  signal  of  175  kHz  to  the  input  at 
JPIb.  On  the  transceiver  turn  the  Preselec- 
tor and  ihe  Filter  Frequency  controls  to  the 
12-o'clock  position.  Rotate  the  series  lim- 
iicr  and  the  11  Her  hand  width  controls  to  lull 
counterclockwise. 

Tune  the  Frequency  control  for  1 76  kHz. 

Turn  the  slugs  on  Ti  and  T2  for  maxi- 
mum volume,  decreasing  the  signal  genera- 
tor  output  as  the  tone  becomes  louder  If  no 
signal  generator  is  available*  connect  the  an- 
tenna to  JPI  b  and  listen  for  any  carriers  by 
adjusting  the  Frequency  dial  and  volume 
controls.  Turn  the  Preselector  capacitor  to 
the  same  setting  as  the  Frequency  capacitor 
Turn  the  slugs  in  Tl  and  T2  for  maximum 
signal  strength. 

Operation 

The  Volume  control  will  limit  the  ampli- 
tude of  all  signals  past  a  certain  point*  This 
can  be  used  to  increase  the  gain  of  u  desired 
signal  that  is  buried  in  man-made  noise,  cut- 
ling  off  the  peaks  of  the  noise  while  leaving 
the  signal  unaffected.  The  series  limiter  can 
be  used  to  lower  the  volume  when  the  vol- 
ume/shunt limiter  control  is  used  for  ex- 
treme limiting.  You  will  find  that  the  vol- 
ume/shunt limiter  is  better  at  reducing  high- 
level  man-made  noise,  while  the  series  lim- 
iter is  better  for  reducing  static  and  occa- 
sional high-impulse  noise.  The  audio  filter 
frequency  and  bandwidth  are  adjusted  for 
ihe  desired  amount  of  filtering. 

An  important  feature  is  the  input  Prese- 
lector control.  The  preselector  filter  is  very 
sharp*  allowing  only  a  small  slice  of  the 
band  to  be  received,  If,  for  example,  the 
beacon  you  want  to  hear  is  on  180  kHz, 
tune  the  Frequency  control  for  a  frequency 
of  either  179  kHz  or  181  kHz.  The  beacon 
message  will  be  heard  at  a  1  kHz  lone:  180 
kHz- 1 79  kHz  =  I  kHz,  or  181  kHz- 180  kHz 
=  1  kHz.  The  preselector  must  be  tuned  to 
the  desired  signal  at  180  kHz  for  maximum 
pickup.  Choosing  whether  the  upper  or  low- 
er VFO  frequency  is  best  depends  on  which 
provides  the  clearest  reception.  An  example 
of  two-way  operation  could  be  you  trans- 
mitting on  182  kHz  with  the  preselector 
peaked  to  your  friend's  frequency  of  1 82.4 
kHz.  Your  friend *s  preselector  would  be 
peaked  to  your  frequency  of  182  kHz,  As 
you  can  see,  tuning  the  preselector  above 
and  below  your  center  frequency  provides  a 
lot  of  flexibility. 

Transmitting  a  beacon  is  very  useful 
while  you're  not  on  the  air.  It  is  especially 
helpful  to  other  stations  that  want  to  know  if 
they  can  hear  you  or  not  and  helps  with  an* 
tenna  testing  and  band  conditions.  The 
transmitter  is  easy  to  use.  Simply  connect 
your  beacon  ID  or  code  key  or  PK-232  CW 
to  the  key  input.  Adjust  your  time-delay  po- 
tentiometer (R30)  for  the  desired  time  delay. 
The  PA  drive  control  (R36)  can  be  set  for 
maximum  VCC.  The  transmitter  was  de- 
signed for  link  or  tap  coupling,  using  50 
ohm  coax  from  the  transceiver  to  the  anten- 
na loading  coil.  Direct  connection  from  the 


Parts  List 

Parts 

Description 

C1.C5 

470  pF  poly  cap 

C11 

0.047  [iF  film  cap 

C13.C23 

0.001  uF  polystyrene  cap 

C15.C17.C24* 

C30,C35.C36 

10  \iFf5D  VOC  eiec.  cap 

Cl8PC25.C31tC39,C27 

1  fiF  monolithic  cap 

C19.C33 

0.01  uF  disc  cap 

C2.C10 

400  pF  tuning  cap 

C20.C21 

0  018  iiFpo'y  cap 

C26 

2200  \ifne  VOC  electro  cap 

028,038 

0,01  mF  polystyrene  cap 

C3.C4 

7.5  pF  NPO  disc  cap 

C40 

0.022  uF  poly  cap 

C6 

0.0047  jiF  poly  cap 

C7(Cl2tCl4,Cl6,C22p 

029,032.034 

0.1  uF  ceramic  disc  cap 

C8.C9,C37 

0-0027  jiF  polystyrene  cap 

01.02.03,04,05 

Diode 

K1 

DPDT  relay 

Q1.Q4 

2N2222ANPN  transistor 

02 

2N2907A  PNP  transistor 

00 

Rower  MOSFET 

R1.R4.R20 

3,3k  ohm  1/4W 

RIO.RIIpRIS 

100k  ohm  1/4W  Metal  1% 

R12.R14 

4.02k  ohm  1/4W  1%  metal 

R13 

10k  dual  audio  taper  pot 

R19.R22 

12  onm  1/4W 

R2 

33k  ohm  1/4  W 

R23,R32,R33fR34 

1kohm1/4W 

R25 

560ohm1/4W 

R31R7PR21,R29, 

R35.R38 

82k  ohm  1/4W 

R30 

250k  ohm  PC  trjmpot 

R31.R39 

22k  ohm  1/4W 

R36 

2k  ohm  PC  Irimpot 

R37 

1  ohm  1W 

R5tR16 

500k  ohm  PC  pot 

R6,R27,R28 

6,8k  ohm  1/4W 

R8 

10k  ohm  PC  linear  pot 

R9.Rl7,RlSTfl24.R26 

10kqrim1/4W 

SI 

DPDT  PC  switch  &  knob 

T1,T2tT3 

Q.63mH  transformer 

T4 

Toroid  transformer 

U1 

NE602  mixer/amp 

U2 

Low- noise  op  amp 

U3 

Quad  op  amp 

U4 

Audio  PWR  amp 

U5 

+9  VDC  regulator 

U6 

Quad  comparator 

Purchase 

Mouser:  23PS147 
Dfgi-Key:  P4521 
Mouser:  23PW210 

Mouser  14O-XRL25V10 

Newark  90F1907 

Mouser:  140-CD50Z6-103M 

MouSen24TR2lS 

Dip>Key:P3l83 

Mouser:  140-XRL16V2200 

Mouser;  23PW310 

Mousen2lCB008 

Digt-Key:  P3223 

Mouser:  23PW247 

Mouser:  140-CD12U6-1G4M 

Mouser:  23PS227 

Mouser:5S2-1N914A 

Digi-Key:  Z768-ND 

Mouser:  51 1 -2N2222A 

Mouser:  51 1 -2N2907A 

Mouser  51 1-IRF510 

IME 

Mouser;  29MF250-10Ok 

Mouser;  29MF250-4.02k 

Calrad:  25-396 

IME 

IME 

IME 

IME 

IME 

Mouser:  32RM503 

IME 

Mouser:  32RM302 

Mouser  29SJ901 

Mouser;  31 CW505 

IME 

Mouser  31CW401 

IME 

Digf-Key:  EG1003-ND 

DigJ*Key:TKl20l 

Amidon:  T-6S-3 

Dig»-Keyt  NE602AN 

Mouser:  51 1-LF353N 

Mouser:  51 1-LF347N 

Newark:  MC34119P 

Mouser  333-78L009AP 

Mouser:  51 1-LM339AN 


Sources: 

Mouser  Electronics— <8O0)  346-6873 

Dtgi-Key  Sales— (BOG)  344-4539 

Calrad— (213)465-3504 

Newark  Electronics— (818)  888-3718 

Amidon  Associates — (310)  763-5770 

IME— {817  J  473-1730 

A  drilled  and  etched  PC  board  is  available  for  $22  pfus  S3  S  &  H;  and  this  project  is  available  in  a  com- 
plete kit  for  $89  plus  $3  S  &  H  from:  Curry  Communications,  737  N.  Fairview  St,  Burbank  CA  91505; 
(818)  846*0617.  Brochures  are  available;  send  SASE. 


cold  end  of  the  loading  coil  to  the  secondary 
of  T4  is  fine. 

A  I  mA  meter  may  be  used  to  monitor 
the  PA  current.  However,  meters  can  be 
expensive;  you  can  use  a  VOM  or  VTVM 
instead.  Connect  this  to  the  meter  *•— "  and 


»  .  n 


'+"  points  on  the  circuit  board.  The  voltage 


indicated  is  the  input  current  to  ihe  PA.  1 
watt  of  input  power  is  83  mA  at  12  volts,  or 

83  millivolts  on  the  VOM  or  VTVM,  Also 
remember  to  measure  the  PA  voltage  at  the 
"-"  meter  point  since  there  is  a  slight  voltage 
drop  across  R37  when  calculating  input 
power 
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1 60-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen 


reasons  why  your  next  HF 
ver  should  be  a  JST-245.  .  . 


1 


2 


3 


4 


5 


6 


All-Mode  Operation  (SSB,CW.AM,AFSK,FM)  on  all  HF  amateur 
bands  and  6  meters,  JST-145,  same  as  JST-245  but  without  6 
meters  and  burft-in  antenna  tuner 

*  JST-145  COMING  SOON  • 

MOSFET  POWER  AMPLIFIER  *  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  *  Auto  tuner  included  as 
standard  equipment  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY. 

MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  selectable  from  front  panel.  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEFVER  •  100  kHz^30  MHz,  plus  48- 
54  MHz  receiver.  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  conversion  system  (triple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>1 OOdB)  and  3rd  order 
TCP  of  +20dBm. 

IF  BANDWIDTH  FLEXIBILITY  •  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional, 

ORM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation, IF  notch  filter,  selectable  AGC  and  all-mode  squelch. 


8 
9 

10 

11 


12 
13 
14 


15 


NOTCH  TRACKING  ■  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  (±  1 0  Khz)  if  the  VFO  frequency  is  changed. 

DOS  PHASE  LOCK  LOOP  SYSTEM  •  A  single -crista  I  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise, 

CW  FEATURES  *  Full  break-in  operation,  variable  CW  pitch  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  ■  Two  separate  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode.  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 

advanced  computer  applications. 

ERGONOMIC  LAYOUT  *  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  Power  Factor  Correction  (PFC)  and  "silent"  cooling 
system  designed  for  continuous  transmission  at  maximum 
output, 

"This  device  has  not  been  approved  by  the  Federal  Communications  Commission.  This 
device  is  not,  and  may  not  be,  ottered  for  sale  or  lease,  or  sold  or  leased  urtfiMho  approval 
Of  the  FCC  has  been  obtained." 


JRC|  {japan  Radio  Co..  lid . 
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Hams ats 


Number  11  on  your  Feedback  card 


Andy  MacAllister  WA5ZIB 
14714  Knights  Way  Drive 
Houston  TX  77083-5640 


Interest  in  the  amateur-radio  satellite 
program  has  increased  rapidly  in  recent 
years.  Today  we  nave  analog  satellite 
transponders  for  CWh  SSB  and  FM,  and 
digital  satellites  running  1200  and  9600 
bps  (bits  per  second)  AX. 25  packet. 
Equipment  manufacturers  are  designing 
and  selling  more  radtos  conceived 
specifically  for  satellite  operation.  Cur- 
rent articles  and  books  have  surfaced 
to  help  enthusiasts  get  on  the  air.  News 
of  the  amateur  satellite  programs 
has  been  brought  directly  to  current 
and  future  satellite  chasers  through 


Amateur  Radio  Via  Satellites 


club  talks,  conventions  and  operating 

events, 

AMSAT  (The  Radio  Amateur  Satellite 
Corporation)  was  prominent  at  the  Day- 
ton Hamvention  in  April  and  the  ARRL 
(American  Radio  Relay  League)  1994 
National  Convention  in  June  at  the  Ar- 
lington Convention  Center  in  North 
Te*as.  Field  Day  provided  many  hams 
an  opportunity  to  try  satellites  from  re- 
mote locations.  Participation  was  very 
high  this  year.  Most  satellite  transpon- 
ders were  packed  for  the  event.  Bringing 
it  all  together  is  the  AMSAT  25th  An- 
niversary  Annual  Meeting  and  Space 
Symposium  this  October.  The  gathering 
promises  to  have  a  record  attendance 
as  work  progresses  with  the  Phase  3D 


Photo  B.  AMSAT  VP  of  Operations,  Keith  Pugh  W5IU  demonstrates  tracking  soft- 
ware in  the  AMSAT  booth  at  the  convention. 


project,  the  largest  and  most  versatile 
amateur-radio  satellite  ever. 

AMSAT  Presentations 

Whether  the  event  is  a  local  club 
meeting  or  the  ARRL  National  Conven- 
tion. AMSAT  has  a  message  to  send  to 
the  amateur-radio  community:  Work  on 
Phase  3D  is  progressing  rapidly,  This 
satellite  represents  the  largest,  most 
complex  and  versatile  hamsat  to  date.  A 
matrix  of  computer-controlled  receivers 
and  transmitters  covering  ham  bands 
from  HF  through  the  microwaves  will  be 
attached  to  solid-state  amplifiers  and 
high-gain  spacecraft  antennas.  The  re- 
sult is  to  be  a  satellite  at  least  10  limes 
more  powerful  tnan  the  popular  AMSAT- 
OSCAR-13H  and  with  many  more  bands 
In  use  from  space.  The  program  is  inter- 
national proceeding  well,  but  Is  still  En 
need  of  further  funding. 

Several  AMSAT  volunteers  came  to 
the  ARRL  convention  in  early  June  to 
present  the  case  for  Phase  3D.  AMSAT 
President  Bill  Tynan  W3XO  could  be 
found  at  the  AMSAT  booth  or  in  the  AM- 
SAT forums  on  Saturday  and  Sunday, 
He  talked  to  the  standing-room-only 
crowd  about  AMSATs  participation  In 
the  Phase  3D  project  and  the  future  of 
me  organization, 

Keith  Baker  KB1SF,  AMSAT  VP  of 
Strategic  Planning,  described  project 
details  and  how  all  the  pieces  tit  togeth- 
er Phase  3D  does  not  represent  the 
first  time  an  internatio  natty-supported 
hamsat  has  been  builL  but  does  em- 
body the  largest  joint  project  with  sever- 
al new  groups  participating,  Keitn  is  also 
known  for  his  wort  on  How  to  Use  the 
Amateur  Radio  Satellites*  Now  in  its 
fourth  edition  this  AMSAT  publication 
provides  vital  data  and  operating  infor- 
mation on  all  current  amateur  safeties. 
It  also  contains  information  on  Phase 
3D,  other  future  satellites,  and  a  glos- 
sary of  terms  associated  with  hamsals. 
The  booklet  is  available  from  AW  SAT  at 
(301 )  589-6062,  of  you  can  write  to  850 
Stigo  Avenue.  Suite  600+  Silver  Spring 
MD  20910, 

Keith  Pugh  W5IU.  AMSAT  VP  of  Op- 
erations, spenr  a  good  deal  of  time 
demonstrating  AMSAT  satellite  tracking 
software  and  answering  questions,  Keith 
has  been  a  volunteer  AMSAT  supporter 
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Photo  A.  AMSAT  VP  for  Strategic  Plan- 
ning, Keith  Baker  KBfSF.  discussed 
key  facets  of  the  Phase  3D  sateitite 
program  at  the  ARRL  National  Con- 
vention in  Arlington,  Texas, 

for  many  years  and  has  promoted  the 
satellite  program  at  many  ham  radio 
conventions  In  the  Southwest,  Several 
AMSAT  area  coordinators  attended  the 
convention  and  helped  with  the  AMSAT 
booth  and  talks . 

The  North  Texas  Section  of  the  West 
Gulf  Division  of  the  ARRL  worked  in 
conjunction  with  the  DaHas  County  RE- 
ACT organization  to  put  W1  AW/5  on  the 
air  from  the  convention  center.  The  RE- 
ACT group  had  their  mobile  communi- 
cations center  at  ihe  site,  complete  with 
satellite  ngs  and  antennas  provided  by 
Don  Gwynne  K5EVL  This  was  the  sec- 
ond time  W1AW  has  been  to  the  Arling- 
ton HamCom.  The  first  was  m  1989  for 
the  League's  TStti  Anniversary  Celebra- 
tion in  1983, 

Field  Day  1994 

For  many  years  the  ARRL  has  of- 
fered a  100- pom l  bonus  to  participating 
Field  Day  stations  for  making  one  satel- 
lite contact  during  the  event.  This  year 
was  no  different  but  due  to  the  large 
number  of  active  hamsals  some  groups 
discovered  that  the  satellites  can  offer  a 
significant  number  ot  contacts  and  thus 
enhance  their  overall  score.  The  satel- 


Photo  C.  With  the  small  model  of  Phase  3D  in  the  background,  Keith  Berglund 
WB5ZOP  and  Randy  McKinney  NSSVW  answer  questions  at  the  AMSAT  booth. 
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Photo  0,  Checking  out  the  satellite  antennas  at  the  ARRL  convention  with  Bob 
N5LCO. 


Photo  E.  W1AW/5  was  on  the  hamsats  from  the  convention  site  thanks  to  K5EVI 
and  the  Dallas  County  REACT  team. 


Photo  F  Bob  N5LCO  working  AO-13  from  the  central  Texas  Ftefd  Day  OTH  of 
K5EHP  (Effective  Radiated  Power). 


lite  station  ts  ''freer  It  does  not  add  to 
the  transmitter  Class  lotal 

AMSAT  supporters  have  found  Field 
Day  to  be  an  opportunity  to  promote  this 
expanding  facet  of  the  hobby.  Setting  up 
a  satellite  station  in  the  field  is  not  as 
simple  as  putting  an  HF  station  on  the 
air,  but  it's  getting  easier  all  the  time.  To 
make  a  few  contacts  via  the  Russian 
RS-10  satellite,  only  a  2  meter  transmit- 
ter capable  of  CW  (some  FM  rigs  do 
fine)  and  an  omnidirectional  antenna 
are  needed  for  I  he  uplink,  while  any 
SSB  10  meter  rig  can  listen  for  the 
downlink. 

The  single-channel  FM  satellites. 
AMSAT-OSCARs  21  and  27r  were  avail- 
able, but  due  to  the  large  number  of  sta* 
tions  trying  to  make  contact  it  was  im- 
possible to  make  very  many  per  pass  on 
these  low-orbit  satellites.  High-power 
and  directional  antennas  were  a  neces- 


sity. The  congestion  was  almost  comical 
at  times  and  points  out  the  advantage  of 
the  linear  transponders  that  allow  many 
stations  to  utilize  the  satellite  simultane- 
ously within  a  passband  of  frequencies, 

A-O-13,  in  its  higtveiliptical  orMH  was 
heard  and  worked  by  many  during  Field 
Day.  For  others,  though,  the  veteran 
satellite  A-O-10.  was  preferred,  A-CMO, 
while  uncontrollable  due  to  the  failure  of 
the  on-boafd  computer  many  years  ago. 
was  in  a  good  position  and  in  great  con- 
dition for  early  Sunday  morning.  Signals 
were  excellent  from  both,  and  contacts 
were  easy  for  the  well-equipped. 

AMSAT  sponsored  its  own  form  of 
Field  Day,  The  rules  were  a  bit  different 
from  those  of  the  ARRL.  Each  satellite 
represented  a  separate  band,  and  spe- 
cial rules  applied  far  messages  sent  via 
the  digital  birds.  The  winner  of  the  1994 
AMSAT  Field  Day  competition  will  re- 


ceive a  special  plaque  at  the  AMSAT 
Genera!  Meeting  in  October.  This  con- 
test will  continue  in  1995  with  amended 
rules  to  enhance  efforts  via  the  digital 
satellites  and  provide  added  incentives 
for  operation  via  different  modes  on  the 
same  satellite.  Some  groups  may  find 
multiple  satellite  stations  necessary  to 
cover  all  the  options  next  year, 

The  AMSAT  Meeting 

Marft  your  calendars  for  the  AMSAT 
25th  Anniversary  Annual  Meeting  and 
Space  Symposium.  The  event  starts 
Friday  October  7  and  continues  through 
Sunday  October  9.  The  site  this  year  is 
the  Holiday  Inn  at  the  Orlando.  Florida, 
International  Airport  it  is  adjacent  to 
the  Phase  3D  Spacecraft  Integration 
Facility. 

This  is  your  chance  to  hear  all  about 
the  Phase  3D  project  and  actually  see 


the  progress  on  the  flight  hardware. 
Many  papers  will  be  presented  at  the 
symposium  on  Friday  and  Saturday. 
Topics  to  be  covered  Include  all  phases 
of  amateur  satellite  operations. 

Very  reasonable  rates  have  been  ob- 
tained at  the  Holiday  inn:  tor  singles  or 
doubles  the  cost  is  S58.  Call  (407)  851- 
6400  to  make  reservations,  Be  sure  to 
menlion  the  AMSAT  rates.  To  register 
for  the  symposium  or  to  gel  further  infor- 
mation, call  AMSAT  at  (301 )  589-6062. 

The  Orlando  area  has  much  to  offer, 
including  NASA's  Cape  Canaveral  Visi- 
tor's Center  and  the  Disney  World  com- 
plex. If  you  have  been  active  on  the 
satellites,  this  event  is  an  opportunity  to 
meet  with  many  of  the  folks  yoti  have 
contacted.  It  is  also  a  great  occasion  to 
ask  questions  of  the  AMSAT  Board  of 
Directors  and  find  out  where  we  are 
headed.  See  you  rn  Orlando! 


Photo  G.  The  satellite  rig  collection  at  the  K5ERP  Ftefd  Day  site. 
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Photo  H.  Qider  Cushcraft  OSCAR  antennas  and  some  antique  rotors  provided 
reasonable  results  for  the  K5ERP  portabfe  operation. 
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Diih  System 

LIFETIME^ 
WARRANTY 


Quality  Microwave  TV  Antennas 


WIRELESS  CABLE     IFTS  -  MMDS  *  Amateur  TV 
i  uilra  High  Gain  504b j+l  *  TuneaWc  19  to  21  Oht 

*  55 -Charmer  Di&ti  System     $19995 

*  36-Channel  Dish  Sysiem    $14995 
■  20-Channel  Dish  System     Si  24 .95 
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CIRCLE  38  Oft  READER  SERVICE  CARD 
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Rtty  loop 


Number  12  on  your  Feedback  card 


Marc  L  LeavBy  M.D„  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  2 1208 

Several  months  agor  I  mentioned 
one  of  the  programs  on  the  fifth  disk  in 
the  "RTTY  Loop"  collection.  Packet- 
PeT Lite.  This  is  a  shareware  version 
of  Packet PeT;  a  versatile  multitasking 
program  for  the  radio  amateur  running 
RTTY  on  the  PC. 

A  took  at  the  features  oJ  PacketPeT 
will  give  you  an  idea  of  just  what  it  can 
do.  This  Windows -based  program  was 
compiled  with  the  Borland  styfe  con- 
trols, giving  consistency  to  windows 
and  control  functions.  Several  copies 
of  PacketPeT  can  be  running  at  the 
same  time,  supporting  several  TNCs. 
if  you  have  the  ports  available.  It  can 
even  run  in  the  background,  notifying 
you  Of  incoming  traffic. 

This  program  will  run  with  most 
hardware  TNCs.  including,  among  oth- 
ers, the  "standard"  TAPR  TNC2,  the 
AEA  PK-88  and  PK-232,  and  the 
Kantronics  KAM.  It  requires  a  PC 
compatible  with  a  286  or  better  pro- 
cessor, at  least  2  Mb  of  RAM,  at  least 
2  Mb  of  space  on  the  hard  drive,  a 
VGA  display,  Microsoft  Windows  3.x  or 
OS/2  version  2:x.  and  a  hardware 
TNC,  such  as  the  TAPR  TNCs,  AEA 
PK-232.  or  Kantronics  KAM.  While  not 
required,  a  mouse  or  trackball  makes 
using  the  program  much  easier. 


Amateur  Radio  Teletype 


The  program  installs  with  the  rather 
standard  Windows  Setup  type  routine, 
and  creates  its  own  Program  Manager 
group,  with  icons  for  each  "flavor*  of 
TNC.  A  supplied  password  is  required, 
along  with  your  call,  for  the  program  to 
run.  Once  entered,  this  is  retained 
within  the  program,  making  this  form 
of  copy  protection  livable,  to  say  the 
least. 

The  main  screen  dispfays  a  top  row 
of  menu  choices,  including  the  stan- 
dard FILE  and  EDIT,  along  with  more 
specific  PACKET.  MODES,  and 
CHANNELS.  An  integral  text  editor  is 
available  for  editing  received  or  trans- 
mitted text.  The  large  window  at  the 
top  is  the  receive  window,  with  a 
smaller  transmit  window  at  the  bottom. 
A  CONNECTS  window  shows  the  cur- 
rent number  of  stations  connected  to, 
polling  the  TNC  after  each  ***con- 
nected  and  ***di scon nected  mes- 
sage to  determine  the  correct  status  of 
each  channel. 

As  you  can  see,  this  is  a  powerful 
program  thai  fills  ihe  needs  of  many 
who  have  been  looking  for  the  best 
program  to  run  that  multimode  con- 
troller  It  shoufd  bs  mentroned.  though, 
that  this  is  a  packet  program.  Although 
your  controller  may  operate  on  other 
modes.  PacketPeT  is  stncUy  packet  ra- 
dio terminal  software.  You  will  have  to 
use  another  program  to  run  your  con- 
troller on  straight  RTTY,  GW,  or  other 


supported  mode. 

This  said.  I  think  anyone  who  is 
running  a  compatible  computer  with 
the  hardware  and  software  require- 
ments outlined  above  would  be  happy 
with  this  package.  If  you  want  to  "try 
before  you  buy,"  check  out  the  end  of 
this  column  for  details  on  how  to  order 
disk  #5  of  the  RTTY  Collection,  which 
has  PacketPeT  Lite,  the  shareware 
version  of  PackelPet,  on  it.  Otherwise, 
drop  a  note  to  Chuck  Harrington  Soft- 
ware, Inc.,  1565  Brazilian  Lane,  Winter 
Park.  Florida  32792*2309,  and  M  him 
you  want  a  copy  of  PacketPeT,  as  de- 
scribed In  this  month's  "RTTY  Loop." 
I'm  sure  he  will  be  happy  to  send  you 
current  pricing  and  availability  informa- 
tion. 

I  received  a  letter  from  Bill  Shi  mm;  n 
W7GBC  of  Tacoma,  Washington, 
which  speaks  well  of  you  RTTY  Loop- 
ers.  Bifl  recalls  that  "sometime  back.  I 
wrote  to  you  regarding  a  problem  I 
was  having  in  getting  started  in  RTTY 
using  a  CP-1  and  a  C-64  computer. 
Your  mention  In  the  March  1994  Issue 
of  73  brought  a  number  of  responses 
from  your  readers.  Of  special  help 
were:  Gail  KCSV;  Frank  WA6RBQ; 
Bart  W60WP;  Paul  WA4FHY,  and 
John  KC7BS*  Your  readers  really 
came  throughl 

"I  think  my  main  problem  was  not 
recognizing  that  different  manufactur- 
er's software  require  different  pin 
connections  to  the  C-64.  Your  readers 
were  most  helpful  in  this  regard,  Also, 
your  April  article  confirmed  much 
of  this  information  as  it  applies  to  the 
CP*1. 

"One  other  comment:  I  originally 
had  the  impression  that  the  CP-1 


was  more  or  less  out-of-date  tn  today's 
RTTY  environment.  Not  so— as  a 
number  of  your  readers  have  pointed 
out" 

Welt,  Bill  it's  great  hearing  from 
you,  and  even  more  wonderful  the  way 
the  readers  of  this  column  chipped  in 
and  lent  a  hand.  To  you:  it's  our  plea- 
sure: to  our  readers:  my  sincere 
thanks. 

As  I  mentioned  above,  the  "RTTY 
Loop1'  software  collection  continues  to 
grow,  with  six  disks  available  by  the 
time  this  is  published.  Each  collection 
is  over  V2  Mb  of  stuff:  ham  informa- 
tion, terminal  programs,  schematics, 
and  the  Like.  A  list  of  the  directories  of 
each  disk  is  available  on  the  Radio 
SIG  on  DeJphi.  or  may  be  yours  tor  a 
self-addressed*  stamped  envelope 
mailed  to  me  at  the  above  address. 
Email  users  on  CompuServe,  America 
Online,  or  Internet  can  get  the  list  as 
wefl  by  sending  me  a  message  on  one 
of  these  services.  The  collections 
themselves  can  be  yours  for  not  loo 
much  trouble,  Just  send  me  sufficient 
media  for  each  collection  a  {3.5*  HD 
1.44  Mb  disk  is  fine.  $2  tn  US  funds  for 
each  disk  to  be  filled,  and  a  self-ad- 
dressed, stamped  return  disk  mailer) 
and  I'll  turn  it  around  to  you  post 
haste. 

Now,  those  Email  addresses  are: 
CompuServe— 75036,2501 ;  Delphi- 
Marc  W  A3  AJR;  America  Online — Mar* 
CWA3AJR;  Internet— MarcWA3AjR 
©aol.com. 

Next  month.  I  have  a  batch  of  let- 
ters to  answer.  That  means  that  the  iN 
box  will  be  empty.  Why  not  send  in  a 
comment  or  question  of  your  own,  jor 
a  future  slot  in  "RTTY  Loop"? 
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Computer  A  Radio  Equi  peneftf 

HAM  SURE  coverage  f of  law*  your 
equipment  wherever  you  tske  ft  Theft 
from  vehicles,  earthquake,  water  damage 
and  all  other  hazards  including  surges. 
Insure  all  your  equipment  and  accessories 
(except  towers  and  antennas  but  including 
rotors),  media  and  purchased  software. 
L  ow  Premium  L  aw  Deductible 
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7901  Lag  una  Lan* 

Orland  Park,  IL  60462 


Weekdays  Evenings  &  Weefcen-av 

Great  Circie  Sewings  included 


RF  HUNTER  TESTER! 


DIGITAL  FIELD  STRENGTH  METER 
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BUY  AMERICAN,  BETTER  PRICE  AND  QUALITY 

The  SG2D00  HF  transceiver  Is  type  accepted  lor  commercial  and  marine  service 
made  with  iradjbon&f  U.S.  commercial  radio  qualify  {and  of  course  Jt  can  be  used 
on  Pie  ham  bands  alsoj  White  ine  Japanese  radios  nave  2  final  transistors  Chat 
S4?ain  10  put  out  100  waits  on  (he  low  bands  and  Only  75-35  waits  on  ten  meters, 
the  5G2000  has  4  large  transistors  thai  loaf  along  al  150  watts  on  ALL  THE 
BANDS  INCLUDING  10  METERS'  Some  of  the  SG2GO0  (ealuros  are:  1)  A 
control  head  remoiabie  mo  special  m  necessary)  up  to  15C  away  irom  the  rig, 
parted  For  autorncfitfes  and  boats.  Up  to  3  heads  can  be  utilized  and  used  as 
Intercoms  gi^a,  2)  The  largest  display  of  any  h?  transceiver  3)  G*4  pre- 
programmed memories  and  1 00  user  programmable  memories.  4)  operable  from 
~50F  (-45GJ  to  1S5F  (+85CJ.  You  want  qualify  riflhl?  Here  is  what  EVERY 
SG2000  musl  endure  before  they're  shipped  Irrim  ine  factory:  1 J  They're  factory 
aligned,  2)  EVERY  SG200G  is  keyed  down  at  fui  power  {CW  150  Watts)  into  an 
Open  antenna  for  about  1 0  seconds,  [hen  connected  to  a  shorted  antenna  and 
keyed  down  for  an  additional  10  seconds  3)  EVERY  SG2000  is  put  in  the 
"BURN- IN"  rach  and  keyed  down  for  24  hours  narvsiop  at  futl  power  CW,  Don't  try  thai  with  Ihe  foreign  radios,  4)  EVERY  SG20OQ  Is 
Ihen  recocted  lor  align  men)  and  put  .in  the  TORTURE  RACK*  where  ihey  are  keyed  on  and  of  I  every  10  seconds  for  £4  hour*.  5) 
The  SG300G  r&  men  re-evaluated  and  att  control  functions  are  verified  lo  ensure  that  the  microprocessor  is  up  (o  spec.  THEN  AND 
ONLY  THEN  IS  TriE  SG200G  ALLOWED  TO  LEAVE  THE  FACTORY. 

The  OOftom  tine  is  price,  you  know  how  expensive  commercial  ngs  are  normaMy,  wo  are  setting  me  SG2000  BELOW  DEALER  COST 
at  qnry  51 ,5&&,0Q  eactt!  Thars  a  5400.00  savings!  We  guarantee  Ihe  best  price. 


The  SG230  SMART-TUNER  is  trie  best  HF  autotuner  al  any  price,  and  to 
promote  a  product  that  is  made  in  the  USA.  we're  offering  it  at  the  guaranteed 
best  price  of  drily  $449.00?!  WHY  THE  SG230?  BECAUSE:  When  you  tune  an 

antenna  at  ifs  base  you  are  resonating  the  antenna,  Instead  or"  just  matching  the 
coax  to  the  radio  as  with  nttier  tuners  such  as  the  ATso.  etc  The  result  YOUR 
SIGNAL  GETS  OUT  MUCH  BETTER.  The  Kenwood  AT50.  AT450  and  Other 
similar  tuners  can  only  match  3:1  mismatches  {YES  only  3:1  J  so  forget  matching 
anything  but  a  fairly  decent  anienna.  The  SG230  can  match  from  0,5  Ohm  to  1 0 
kilohm  antennas  tup  to  a  200:1  mismatch},  so  it  can  easily  match  random  wires , 
dipoles.  rain-gutters,  Shopping  carts,  etc.  The  result  MORE  POWER, 

To  order  lend  check  or  money  onler  wflh  58.50  tor  shaping  along  wth  your  sNppng  address  (sorry  no  U.S.  Posi 
Office  Bo»esL  UPS  wl  not  Geirtt)  and  Telephone  number  to; 


Guaiafi 

Be*1 
prices 


Joe  Brancato 

THE  HAM  CONTACT 

PO  Box  3624,  Dept  73 
Long  Beach,  CA  90803 


CA  fiesidcnls  Add  B  V4%  Sales  Tax.  Alaska.  Hawaii,  and  Canadian  Resident  b  please  send  US  Money  Ordtf 
+  £l710JoF5lvppng. 

Serving  The  LORD    tf  Y^  w^  more  bltormalron  please  send  a  SASE  to  the  above  address.  For  COD  orders,  call 
Since  1987  (310)433-5860,  outside  of  C A  Orders  Only  cai  (800)933-HAM4  and  leave  a  message. 
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A  new  Dimension  has  opened... 


With  your  CtfflflCTTequipment,  YOU  can  begin  listening  to  signals  from  orbiting  satellites!  You  don't  need  a  satellite  dish 
hear  satellite  signals!  The  signals  are  there,  you  just  need  to  learn  HOWlo  hear  them.  Satellite  Times  will  be  there  for  you  all 
year  long  to  lead  you  into  this  ever-growing  and  FASCINATING  realm  of  monitoring.  Don't  miss  another  signal;  CALL  TODAY! 


Each  issue  dedicated  to: 

J .  Worldwide  TVRO 

l  NASA  and  Weather 

J  GPS  and  Scientific 

1   Radio  Astronomy 

1.  Amateur 

r  Business 

E- Computers  and  Satellites 

I  Military  and  Government 

I:  How-To's  and  MUCH  MORE! 


ORDER  NOW! 


Charter  Subscription  Rates: 

1  year  US:  $16.95  (6  issues) 
1  year  foreign:  $23.95  (6  issues) 

Subscription  after  12/31/94: 
1  year  US:  $19.95  (6  issues) 
1  year  foreign:  $26.00  (6  issues) 
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0B*  Number  13  on  yo 

CARR'S  corner 


Number  13  on  your  Feedback  card 


Joseph  J.  Carr  K41PV 

P.O.  Box  1099 

Falls  Church  VA  22041 

Out  of  this  World  OX 

Several  issues  ago  I  covered  the 
10  May  1994  solar  eclipse,  and  rec- 
ommended some  radio  observation 
techniques  tor  "looking"  at  the  eclipse 
via  ham  radio.  An  eclipse  of  the  sun 
occurs  when  the  moon  passes  be- 
tween the  earth  and  the  sun,  tem- 
porarily blotting  out  the  sun,  or  at 
least  a  part  of  it.  The  degree  of  blot- 
ting out  of  the  sun  is  a  tunctfon  of 
where  one  observes  relative  Jo  the 
"ground  track"  of  the  eclipse  shadow. 
This  year's  eclipse  was  an  hannular~ 
eclipse,  meaning  that  the  moon  didn't 
fully  blot  out  the  solar  disk,  even  in  to- 
tality, but  rather  left  a  ring  of  light 
(hence  the  "annular*  name). 

People  observing  solar  eclipses 
tend  to  use  lower  frequencies  be- 
cause the  main  effects  are  seen  at 
those  frequencies  that  are  most  af- 
fected by  D-fayer  ionization.  Anyone 
who  listens  to  75/80  meters  knows 
that  D- layer  absorption  during  day- 
light hours  is  quite  high,  but  al  night, 
as  Ihe  ionization  levels  of  (he  D- layer 
decline,  the  absorption  gradually  dis- 
appears and  skip  communications 
(via  the  ionosphere)  takes  place.  In- 
deed, OXCC  has  been  awarded  for  ali 
75/BO  meter  band  contacts,  And.  if 
you're  a  denizen  of  the  p re-dawn  like 
me.  a  distressing  habit  I  picked  up  de- 
livering a  morning  newspaper  35 
years  ago.  you'll  know  that  all  kinds  of 
wonderful  long-distance  stuff  is  heard 
in  the  hours  'tween  midnight  and  sun- 
rise. 

When  a  solar  eclipse  occurs,  ion- 
ization levels  in  the  D- layer  begin  to 
melt  away,  just  like  at  night,  and  the 
lower  frequencies  become  slightly 
more  active.  In  an  annular  eclipse  the 
return  to  night  conditions  seems  a  tad 
less  than  in  a  total  eclipse,  probably 
due  to  the  light  that  peeks  around  the 
moon  during  such  an  event 

Several  people  wrote  to  me  and 
shared  results  of  their  10  May  obser- 
vations, but  Gordon  Hayward 
VE3EOS  sent  along  a  computer 
graph  of  his  data  (see  Figure  i),  Gor- 
don selected  5  MHz  WWV  in  Fort 
Collins,  CO,  for  his  observations.  His 
receiver  was  a  tube-type  World  War  n 
era  ATR5«  which  he  left  on  for  several 
hours  of  stabilizing  warm-up.  Gordon 
calibrated  the  S- meter  of  the  receiver 
for  S-9  being  equal  to  a  50  uV  signal 
level.  Data  was  collected  using  a  com- 
puter data  logger  that  recorded  the  &- 
meter  readings  every  10  seconds  tor 
several  hours  (7  J11  readings}. 

The  graph  in  Figure  1  shows  the 
results  of  Gordon  Hayward "s  observa- 
tions. For  comparison  Gordon  left  Ihe 
instrument  recording  from  sunset  the 
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evening  before  until  after  the  eclipse, 
showing  clearly  the  expected  behav- 
ior for  the  5  MHz  signal  in  the  pres- 
ence of  changing  D-layer  ionization 
levels.  The  signal  strength  of  WWV  (5 
MHz)  rises  from  -38  dB  (relative  to  S- 
9  or  50  pV).  to  something  higher  than 
S-9  (which  is  the  0  dB  level).  The  sig- 
nal levels  remain  high  throughout  the 
day.  and  then  drift  back  lo  daytime 
levels  within  a  couple  of  hours  post- 
sunrise. 

The  eclipse  was  recorded  at  1700 
UTC,  with  a  4-5  dB  rise.  Again,  it 
probably  would  have  been  more  if  the 
eclipse  had  been  total,  or  if  It  had 
lasted  longer;  to  quote  Gordon:  The 
ions  aloti  likely  take  some  time  to  re- 
combine  when  the  light  levels  drop: 
Gordon's  recording  site  was  Kitchen- 
er. Ontario.  The  peak  indication  oc- 
curred at  a  time  when  the  eclipse 
ground  track  was  about  midway  be- 
tween Kitchener  and  Fort  Collins  (site 
of  WWV), 

Good  work.  Gordon,  and  thanks  for 
sharing  the  results  with  the  rest  of  us. 

DXtng  Jupiter  (One- Way) 

The  planet  Jupiter.  Ihe  largest  in 
our  solar  system,  is  weH-known  as  a 
radio  source.  Unlike  other  astronomi- 
cal radio  sources,  which  are  mi- 
crowave, the  Jovian  radio  signals  are 
found  between  5  and  40  MHz.  with  a 
distinct  peak  in  activity  between  18 
and  24  MHz  .  ,  frequencies  that  en- 
compass three  amateur  radio  bands. 

The  sounds  made  by  Jupiter  are  a 
rising  and  falling  "swooshing"  sound 
. . ,  my  wife  likened  them  to  waves  . . , 
in  the  white  noise.  J  suspect  that  most 
13*  IS  and  17  meter  band  operators 
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Figure  T.  The  May  1994  solar  eclipse  WWV  sounding. 


that  the  chances  of  hearing  Jovian 
noise  rise  from  one  in  six  to  some- 
thing a  little  more  probable. 

So  what  do  you  need  to  listen  In  on 
the  Big  Fella  of  the  solar  system? 
Not  much,  il  turns  out.  It  would  be 
handy  to  ha^e  a  general  coverage  re- 
ceiver that  does  a  competent  job  over 
the  18  to  24  MHz  range.  Even  a  ham- 
band-only  receiver  should  result  in 
observations  much  of  the  time.  M 
would  also  be  handy  if  the  bandwidth 
of  the  receiver  was  refatlvely  wide — 
say— what  one  might  see  on  a  receiv- 
er with  "Wide  AM*  capability.  Prime 
listening  hours  are  2200  to  sunrise, 
local  time.  The  idea  is  to  get  as  many 
interfering  signals  off  the  air  as  possi* 
bie,  and  thai  includes  skip  signals.  In- 
deed, on  the  non-amateur  portions  of 


"An  eclipse  of  the  sun  occurs 
when  the  moon  passes  between 

the  earth  and  the  sun, 
temporarily  blotting  out  the  sun, 
or  at  least  a  part  of  it." 


have  heard  these  signals  and  didn't 
know  what  they  were,  or  simply  ig- 
nored them  altogether.  According  to 
the  literature,  a  person  looking  for  Jo- 
vian radio  signals  has  about  a  one  in 
six  chance  of  hearing  them. 

In  the  third  week  of  July  a  cornel 
that  has  broken  up  is  scheduled  to 
impact  Jupiter  (which  should  be  past 
when  you  read  this  column),  and  the 
impact  will  profoundly  affect  the  Jo- 
vian atmosphere  for  weeks  to  come. 
Quite  a  spectacular  display  of  radio 
activity  Is  expected,  and  some 
sources  expect  it  to  continue  for 
weeks.  Perhaps  what  this  means  is 


the  spectrum,  where  there  is  llttfe 
possibility  of  local  stations,  the  2200 
starting  time  could  be  ear  tier  on  any 
day  where  the  maximum  usable  fre- 
quency (MUF)  drops  significantfy  be- 
low IS  MHz  earlier  than  2200  hours. 

The  signals  from  Jupiter  should  be 
audible  any  time  the  planet  is  above 
the  horizon,  and  "transmitting"  Astro- 
nomical books  and  publications  can 
usually  give  you  that  data  Jf  you  dorVt 
know  how  to  access  it.  then  get  in 
touch  with  a  local  astronomy  club  or 
stargazing  buff. 

Jupiter  can  rise  pretty  high  In  the 
sky,  and  that  can  affect  your  choice  of 


antenna.  A  1 5  meter  beam  aimed  in  a 
southerly  direction  (for  North  Ameri- 
can readers)  will  probably  do  the  trick, 
provided  that  its  elevation  main  lobe 
isn't  too  horizon-restricted.  In  any 
event  a  simple  15  meter  dipole  will 
also  do  the  J  rick.  Some  observers  use 
three  dipoies  on  the  same  feedfrne, 
cut  for  13,  15  and  17  meter  ham 
bands,  with  overlapping  coverage  for 
the  frequencies  between  them.  The 
dipole  should  be  run  east  to  west,  so 
that  it  looks  north-south. 

A  lot  of  Jovian  signal  hunters  use  a 
variant  of  the  directional  discontinu- 
ous ring  radiator  (DORR)  antenna. 
That's  the  one  in  The  ARFtL  Antenna 
Book  that  looks  a  bit  like  a  horizontal 
hula  hoop,  with  a  section  cut  out 
along  the  hmt  taid  over  (and  about  a 
foot  above)  a  chicken  wire  ground 
plane  or  "counterpoise*  ground.  Al- 
though the  signals  should  be  strong 
(Jovian  signals  are  second  only  lo  so- 
far  signals  In  strength)  when  the 
DDRR  antenna  is  ground-mounted, 
some  Jovian  hunters  like  to  angle  it 
up  on  a  stand  so  that  it  faces  the 
southern  sky  in  the  vicinity  of  where 
Jupiter  rises. 

Let  me  know  if  you  capture  any 
Jupiter  signals.  I'd  be  interested  in 
your  observations. 

Antlers  for  Windows 

A  number  of  readers  have  ob- 
tained the  Antlers  antenna  calculator 
software  from  me  over  the  past  two 
years.  The  Windows  version  is  now 
available  {$30).  This  new  version 
makes  the  same  calculations,  but  us- 
es scrolt  bars  to  enter  critical  parame- 
ters (such  as  operating  frequency).  It 
also  expands  the  foop  antennas*  func- 
tion. A  schematic  of  each  antenna  is 
viewed  on  the  screen  whenever  a  se- 
lection Es  made  If  you  are  interested, 
contact  me  at  RO.  Sox  1099.  Falls 
Church.  VA  22041. 
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Low  Power  Operation 


Michael  Bryce  WBSVGE 
2225  Mayflower  NW 
Massitton  OH  44646 

My  grandfather  always  told  me  fall 
is  in  the  air  when  the  wind  blows 
across  the  wheat  stubble.  Since  the 
wheat  has  been  cut  and  the  wind  is 
whipping  up.  let  the  autumn  home- 
brewing  season  begin!  I  can't  think  of 
a  better  way  to  celebrate  the  end  of 
summer  than  smoking  a  resistor  or 
two  on  !he  perfboard.  Since  the  sum- 
mertime QRN  is  finally  starting  to 
wind  down,  an  80  meter  receiver 
would  be  a  grand  project  to  start  the 
season. 

Tne  LCK-80 

This  project  Is  a  simple  little  super* 
het  receiver  based  on  the  ever-popu- 
lar NE602  mixer  The  LCK-80  comes 
from  the  gang  in  the  UK  and  is  kitted 
up  and  sold  by  Kanga.  Bill  Kelsey 
(3521  Spring  Lake  Drive,  Findlay  OH 
45840;  telephone:  1^419-423-5643)  is 
the  US  distributor  for  Kanga  kits.  The 
price  of  the  LCK^SO  (both  the  receiver 
and  transmitter  boards  and  parts)  is 
$70  plus  Shipping. 

Thanks  in  part  to  the  newer  gener- 
ation of  integrated  chips,  such  as  the 
NE602  mixer  and  the  MCI 350  IF  am- 
plifier, building  a  superhet  receiver  is 
not  much  more  difficult  than  a  direct 
conversion  receiver.  Perhaps  the 
biggest  stumbling  block  is  the  IF  filter 
and  the  BFO  crystal  The  LCK-80 
comes  with  a  set  of  matched  crystals 
for  the  IF  filter  and  the  crystal  for  the 
BFO,  You  can  change  the  operating 
frequency  ot  the  LCK-80  by  using  a 
different  IF  frequency,  but  youll  need 
to  order  a  different  set  ol  rocks  if  you 


do  The  required  information  is  includ- 
ed in  the  LCK-80  instructions- 
Signal  Flow  of  the  LCK-80 

There  are  two  tuned  filters  signals 
must  pass  through  before  going  to  the 
NE602  mixer  The  front  end  will  tune 
only  one  section  ot  the  80  meter 
band.  After  the  desired  signal  passes 
through  the  tuned  sections,  the  signai 
is  mtsoed  in  the  NE602.  The  local  esca- 
lator is  also  produced  by  the  NE602 
chip.  The  operating  frequency  of  the 
local  oscillator  is  8  MHz.  The  local  os- 
cillator is  tuned  by  a  40  pF  variable 
capacitor.  Operating  frequency  is  set 
by  the  transformer  and  capacitors 
making  up  the  tuned  circuits.  I  found 
the  operating  frequency  was  too  low, 
and  ran  out  of  adjustment  on  T3.  So,  J 
reduced  the  value  of  the  capacitance 
in  the  circuit,  allowing  T3  to  cover  the 
proper  frequency  range.  With  the  local 
oscillator  running  at  8  MHz,  its  a  bit 
touchy  setting  T3  for  the  proper  fre- 
quency. 

After  the  mixer  the  signal  travels 
though  four  matched  crystals,  The 
crystals  provide  the  selectivity  of  the 
receiver,  which  I  find  to  be  just  about 
the  way  I  tike  to  hear  my  CW — not  re- 
al tight 

After  the  crystal  Mter,  the  signal  is 
amplified  by  a  dual -gate  FET  This  Js  a 
different  route  than  that  normally  tak- 
en. Most  designs  use  the  MC1350  IF 
amplifier.  But,  I've  found  this  chip  to 
be  a  bit  touchy,  it  can  take  off  or\  you 
just  by  looking  at  it  sideways  The  FET 
provides  enough  IF  gain,  white  re- 
maining stable. 

A  second  N  E602  mixer  is  used  as 
a  product  detector.  The  BFO  crystal 
can  be  netted  by  a  board-mounted 


trimmer  capacitor.  You  can't  select  be- 
tween sidebands,  unless  you  add  a 
second  crystal  and  a  switch. 

Audio  from  the  product  detector  is 
routed  to  the  usual  LM386  audio  pow- 
er amplifier.  This  chip  provides 
enough  bang  to  drive  a  small  PM 
speaker. 

On  the  PC  board  there  is  a  VFO 
buffer  so  you  can  route  the  VFO  to 
the  matching  transmitter  Also,  the 
three  major  sections  of  the  receiver 
can  be  muted  by  removing  the  VCC 
line.  All  T/R  (unctions  are  done  on  the 
matching  transmitter  board,  I'll  have  a 
closer  Took  at  the  transmitter  down  the 
road. 

Assembly 

With  all  components  mounted  on  a 
single  PC  board,  construction  is  fairly 
straightforward.  Of  course,  the 
strange  UK  parts  slow  down  the  pro- 
cess a  bit  but  there  were  no  hitches  in 
the  assembly  of  the  receiver.  Although 
the  Kanga  kit  comes  with  a  trimmer 
pot  for  use  as  the  audio  gain  control, 
put  it  in  the  junk  box  and  use  a  panel- 
mounled  pot  You'll  also  need  a  20  to 
50  pF  variable  capacitor  for  the  local 
oscillator  I  happen  to  have  on  hand  a 
rather  fancy  dual  reduction  drive  ca- 
pacitor that  I  pressed  into  service. 
Dan's  SmaJJ  Parts  also  handles  some 
vernier  drive  variable  capacitors  that 
will  work  quite  well  with  this  receiver 
You'll  also  need  a  speaker  and  a  box 
to  Install  the  PC  board  in.  It's  odd,  but 
there  are  no  mounting  holes  in  the  PC 
board.  You  can  drill  in  some  if  you 
wisn;  there  seems  to  be  plenty  of 
room.  Or.  you  could  solder  the  board 
directly  to  some  copper  mounting  sup- 
ports. 

There  were  a  bit  more  instructions 
and  assembly  information  this  time 
than  I've  seen  in  the  Kanga  kits  I've 
assembled  in  the  past.  In  fact,  there's 
even  a  PC  board  parts  overt  ay  that 
actually  makes  sense.  Also  some- 
thing nice  Ibis  lime  is  having  the  volt- 
ages shown  on  a  separate  schemallc 


of  the  receiver.  I  found  these  very 
helpful  when  troubleshooting  the  re- 
ceiver the  first  time.  The  LCK-80  is  not 
hard  to  assemble,  but  it's  not  for  the 
neophyte  builder,  either 

Tune-Up 

Tune-up  is  simple,  it  requires  only  a 
frequency  counter  and  an  RF  source. 
First,  you  need  to  adjust  the  VFO  fre- 
quency by  tuning  T3  for  the  proper 
frequency.  As  I  mentioned  earlier.  I 
had  some  trouble  with  the  combina- 
tion ot  capacitance  in  the  oscillator 
and  had  to  do  some  playing  around 
with  some  values  before  I  got  13  to 
tune  correctly  After  you  have  the  VFO 
set,  inject  a  signal  into  the  receiver;  rt 
might  have  to  be  fairly  strong  at  first 
An  oscilloscope  makes  tuning  up  the 
front  end  easier  than  by  listening  to 
the  signal  on  the  speaker.  Adjust  T1 
and  T2  for  maximum  indication  on  the 
scope  Remove  the  signal  source  and 
connect  the  antenna  to  the  receiver. 
Now  you  should  be  able  to  hear  sig- 
nals as  you  tune  across  the  band. 
Since  the  receiver  has  no  AGC. 
strong  signals  will  cause  the  receiver 
to  overload  and  distort  the  audio.  You 
can  add  a  brute  force  RF  gain  control 
by  using  a  500  ohm  pot  to  ground  on 
the  antenna  input. 

With  the  receiver's  PC  board 
mounted  in  a  case,  it  proved  very  sta- 
ble considering  that  the  oscillator  is 
running  at  8  MHz,  The  receiver  can 
easily  hear  signals  my  Drake  R3  can 
hear  down  in  the  noise.  During  times 
of  busy  band  conditions,  the  filter  ot 
the  LCK^BO  does  not  provide  the  best 
selectivity,  but  It  heads  above  any  di- 
rect conversion  receiver,  The  LCK-80 
provides  single  signal  receive. 

When  I  get  some  extra  time,  I'll  as- 
semble the  matching  transmitter  and 
marry  the  two  together  for  a  complete 
80  meter  CW  transceiver.  It  should 
prove  an  interesting  project.  But  in 
the  meantime,  just  listening  to  signals 
on  a  receiver  you  built  wiih  your  own 
hands  is  a  lot  of  fun. 


The  FLYTECRAFr*  SFX 
Monoband  Vertical  HF  Antennas 

The  Ideal  antennas  where  height  and  space 

are  critical  factors!  Now  Rated  1500  W 
and  featuring  a  new  heavy-duty  metal  base! 

•  8  unique  mode  is  for  80,  40, 
30,20,17,  15, 12&10me*ers. 
Each  only  9  ft,  lallflOmeieris 
slightly  shonur.)»tVccision- 
wound  full  Lenglh  helix  gives 
excellent  performance. 

•  Unobtrusive  -  perfect  for 
antenna-restricted  areas  *  •In- 
stant set-up  and  tear  down  or 
leave  up  permanently*  •  Top 
whip  adjusts  for  low  SWR 
point.  *Uses  2  shortened 
toned  radiate  withFLYTECJtAFT- 
RADtALOOILS"  (10M  uses  3J 


Buift  with  pride  &  sold  worldwide  **  flvtecraj= v  usa 


SFX  SO  -  $99,95    40,  30, 20,  17, 15, 12  -  $89.95  ca. 
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Direct  Digital  Synthesizer  Kits 

DDS-3:  $149  kit,  $209  assembled, 

•  2  Hz  to  12  MHzh  2  Hz  steps.  Sine  and  TTL 

•  Dip  switch  or  parallel  bus  controlled. 
•3VTPWB,  Requires  W-5VDC. 

•  5ppm  internal  crystal  oscillator. 

DDS3  PC.  S249  kit,  $399  assembled. 

•  8  bit  PC  bus  version  of  DDS-3. 

•  Sine  output  to  +20dBm  into  50 n. 

•  0-70  dB  step  attenuator  added. 

• Provision  for  external  clock  added. 

•  V-Basic  and  C  software  w/sources, 

DDS-1C  $89  kit  only 

•  1  Hz  to  524  kHz,  in  1  Hz  steps,  sine  only. 
•4"x5"PWB.  Requires  +/-5VDC. 

•  Dip  switch  control!  of  discrete  DDS. 

Call,  Write,  FAX  or  e-mail  for  catalog 

Novatech  Instruments,  Inc. 

1530  Eastlake  Avenue  East,  Suite  303 

Seattle.  WA.   98102 

206  328-6902  FAX  206  328-6904 

e-mai!  novatech@eskimo.com 
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Isn't  Vour  Radio  Worth  The  Investment? 

Protect  It  With 


THE  PACK-IT 

FROM  TRANSEL  TECHNOLOGIES 

mRANSEL 

TECHN0L06IES 


Protect  your  HTs,  Cellular 
Phones,  Pagers,  md  any  other  devices  you 
carry  that  may  be  subject  to  damage. 

The  PACK-JT  it  made  of  1/4"  neoprene 
material  which  it  safety  belt  tewn  to  the 
nylon  protective  backing.  The  PACK-IT 
doesn't  frey  like  many  other  materials  and 
is  sate  to  wash  whenever  needed. 

The  strap  and  2"  beltioop  is  made  from 
commercial  grade  webbing  and  Is  secured 
in  the  front  with  a  Velcro  hook  and  loop 
assembly. 

The  PACKET  doesn't  wear  the  radio  like 
leather  and  protects  the  radio  from  the 
small  falls  which  occurs  In  everyday 
usage.  The  neoprene  material  is  a  cushion 
material  which  not  only  covers  the  radio 
but  also  protects  it.  Various  sizes 
available  so  call  for  the  size  to  tit  your 
need 

Made  In  The  USA? 

$15.95+ $3.00  S&H 

1  (800)  829-8321 

Dealers  Welcome 
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EVERY  ISSUE  OF 

73  Amateur  RadioToday 
on  Microfiche! 

The  entire  run  of  73  from  October, 
1 960  through  last  year  is  available. 

You  can  have  access  to  the  treasures 
of  73  without  several  hundred 

?ounds  of  bulky  back  issues,  Our 
4x  fiche  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $75,  and  a  desk 
model  for  $260.  Libraries  have 
these  readers. 

The  collection  of  over  600 
microfiche  j  is  available  as  an  entire 
set,  (no  partial  sets)  for  $285  plus 
$5  shipping  (USA).  Annual 
updates  available  for  $  1 0. 

Satisfaction  guaranteed  or  money 
back!     5UCKMASTB, 

Route  4,  Box  1630 
Mineral,  Virginia  23117 
703:894-5777*800:282-5628 
Internet;  info@buck.com 
^H  Fax  703:894-9141  fr^ 
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The  World  of  Ham  Radio 
Callsign  May  94  Database 

Tht  WorM  of  Ham  Radio  CD  ROM  nn-tiata ' 
the  fCC  amaancrcaU  iigp  Hiiiilrar  Scan  mer 
750,000  US  ham  tails  in  jiw  scuunds  wilh 
CAI.LS10N.  A  D  Base  data  file  is  aha 
included  for  aJI  yaw  \jirCial  lallsi^R 
■pplicaiion  nccdi.  You  wi]|  receive  the  latnl 
releases  in  ham  radio  tc£r*are  propazin 
odvciKf  ail  the  amateur  cwtgunc*  rrotii 
|"f"™ff"  all  over  ihc  world.  Let  l"DV[E\* 
guulc  ynn  *hite  viewing  over  7,OOfl  IBM 
piutiinm  files,  aver  lr0Q0  radio  mnijs,  imd 
NuNuiand*.  uF  SWL  frequencies  Available  by 
luh^TTpUiTr  ihrcc  Inncf  ■  war  in  Ma>, 
September.  &  January  f«  S99  VS.  Sltt* 
Foreign.  May  94  wtue  S*0  p\m  vhippmf 
I  s,-\  S3.  Chcmight  USA  Mr  Fonrijsn  airmail 
15,  AmSnft,  PO  Box  6456,  New  Conbtttasd 
r1  A  1 7070*0666  USA        FAX:  71 *-Mfr67ff? 

AmSoft  717-938-8249 


BATTERIES 

Nickel-Cadmium,  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 
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E.H.YOST  &  CO. 


7344TETJVARD 
SAUK  CITY,  Wl  53563 

(608)643-3194 

FAX  608-643-4439 
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Number  IS  on  your  Feedback  card 


m    m  Number  lb  on  your  heed 

Hams  with  class 


Carole  Parry  WB2MGP 

Media  Mentors,  Inc. 

RO.  Box  131646 

Staten  Island  NY  103130006 

Dayton  Youth  Forum 

My  opening  remarks  at  the  '94 
Youth  Forum  at  the  Dayton  Hamvention 
were  most  unconventional  jn  tor  mat. 
Due  to  emergency  back  surgery,  I  was 
unable  to  be  present  at  Hamvention 
this  year.  The  terrific  folks  at  DARA, 
and  good  friends  like  Bill  Pasternak 
WA6ITF.  Ron  Moorefietd  W8ILCt  Noel 
McKeown  WS8QQC  and  Gary 
Matthews  KB8GOL  pulled  off  some  ex- 
traordinary feats  to  make  sure  I  could 
still  "be  there." 

I  was  discharged  from  the  hospital 
an  hour  earlier  than  we  planned.  While 
sitting  in  a  friend's  car  right  outside  the 
hospital,  l  called  the  Kara  Arena  to  in- 
form them  that  I  was  on  my  way  home 
and  would  have  to  miss  the  teleconfer- 
ence call  we  had  arranged.  In  true  ham 
tradition,  they  patched  my  cellular 
phone  calf  through  the  PA  system  at 
the  forum.  It  was  an  experience  HI  nev- 
er forget!  I  was  actually  able  to  wel* 
come  everyone  to  the  forum  in  Dayton 
while  sitting  in  a  car  in  front  of  a  New 
York  City  hospital-  III  have  to  be  low- 
ered in  by  a  helicopter  next  year  to  lop 
this  one. 

The  very  capable  Noel  McKeown 


Photo  B.  N6TJ  welcomes  youngsters 
to  join  him  when  he  goes  to  tfie  Ascen- 
sion islands  for  DXing.  (Photo  by  Jim 
Witmerding  N4MDC} 


stepped  in  to  lake  my  place  as  modera- 
tor. By  all  accounts  he  did  a  superb  job 
with  the  very  talented  youngsters  we 
had  lined  up.  My  thanks  to  the  McKe- 
own family  for  all  their  good  efforts. 

This  annual  Youth  Forum  is  nearest 
and  dearest  to  my  heart.  Interviewing 
the  youngsters  from  all  across  the 
country  begins  as  early  as  June  and 
Jury.  Ifs  a  privilege  for  me  to  be  able  to 
showcase  the  bright  and  accomplished 
children  who  make  such  a  vital  contri- 
bution 10  the  growth  of  amateur  radio. 

My  dear  friend  Roy  Neal  K6DUE 
was  first  up  to  speak  to  the  audience 
about  SAREX  {shuttle  amateur  radio 
experiment).  He  spoke  wiih  pride  about 
how  this  program  has  put  ham  radio  in 
the  hands  of  the  astronauts  so  they 
can  speak  with  school  kids  all  over 
the  world.  Roy  is  a  tireless  worker  for 
AMSAT. 

The  first  youngster  at  the  podium 
was  Chris  R  is  miller  N8PEM,  age  18. 
He  spoke  of  his  participation  with  a  lo- 
cal radio  club  in  an  emergency  drill  wilh 
a  mock  airplane  crash,  Chris  is  also 
very  active  with  the  4H  club  and  has 
done  many  radio  demos  for  the  other 
kids  to  see.  He  stressed  that  ham  radio 
is  more  fun  when  you  get  involved  with 
other  friends  your  own  age. 

Ray  Glazer  AASMR,  age  16.  spoke 
about  how  he  was  introduced  to  ham 
radio  and  ATV  by  taking  part  in  a  1 ,000 
ft  balloon  launch.  He  became  involved 
with  a  tocaJ  ATV  group  that  organized 
the  foxhunt  after  the  launch, 

Kevin  Si!  N9RPL  is  15  and  to!d 
about  some  funny  experiences  with 
foxhunting.  He  explained  triangulation 
to  the  audience,  and  how  fox  hunters 
utilize  this  technique. 

As  I  watched  the  forum  on  the 
videotape  that  had  been  sent  to  me,  I 
was  really  proud  of  the  children  who 
got  up  to  speak  in  front  of  a  packed 
audience.  I  was  especially  delighted 
when  the  distaff  members  of  the  speak- 
ing group  got  up  to  the  podium. 

Laura  Sobon  KD40ZC  ts  10  years 
old  and  has  an  Extra  Class  license. 
She's  been  listening  to  her  dad's  radio 
sfnce  the  age  of  six.  Laura  gave  a  very 
impressive  presentation,  including  a 
video  that  showed  the  rescue  efforts  for 
a  tornado  emergency  that  she  and  her 
dad  participated  in  with  radio  communi- 
cations. 

Calhy  Gi lliland  KBOFDU  is  a  17- 
year-old  who  is  working  with  Bill 
Pasternak  and  Dave  Black  on  a  video 
about  amateur  radio  as  seen  through 
the  eyes  of  a  young  person.  She  also 
gives  radio  presentations  at  a  local 
middle  school  for  Hobby  and  Career 
Day. 

Jeremy  Boerger  N8PPY  intrigued 
everyone  with  his  description  of  the 
devastation  at  the  tornado  relief  center 
he  worked  at  with  his  dad.  He  wisely 
remarked  that  "catastrophic  events 
happen,  and  amateur  radio  can  a f ways 
be  a  backup." 


Photo  A  Presenters  at  tne  94  Dayton  Youth  Forum,  (Photo  by  Jim  Wiimarding 
N4MDCJ 


Seth  Wilson  NOURQ  is  14  years  old 
and  is  vice  president  of  the  Boulder, 
Colorado  (BARC),  Jr  Amateur  Radio 
Club.  He  describes  himself  as  a  "peo- 
ple person."  Ham  radio  gives  him  a 
chance  to  meet  many  different  people 
and  to  learn  about  ail  of  their  interests. 
Seth  teaches  other  youngsters  about 
radro.  The  dub  provides  10  different 
Elmers,  so  the  children  get  exposed  to 
various  teaching  styles  and  different  ar- 
eas of  expertise. 

At  this  point  in  the  forum,  Noel  and 
Bill  drew  names  to  give  out  the  books 


that  were  donated  by  the  ARRL  for 
prizes. 

Casey  and  Cody  Haley  have  done 
several  youth  forums  with  me  as  my 
guest  speakers.  They  are  always  a  big 
hit.  Cody  KB5WYJ  is  1 1  years  old  and 
really  enjoys  all  aspects  of  ham  radio 
with  the  rest  of  his  ham  family.  He  told 
about  a  geography  bee  that  he  woo  in 
school  lhanks  to  the  knowledge  he  had 
gotten  from  his  radio  contacts.  His  dad, 
Marty  AB5GU.  helps  out  with  radfo  de- 
mos to  the  Boy  Scout  group  the  Hateys 
belong  to. 


Photo  C.  Chris  Lougee  with  the  winner  of  the  2m&ter  rig,  Darren  Ellington 
KB4FBC.  (Photo  by  Jim  Wilmerding  N4MDC.) 
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Casey  AB5RG  is  nine  years  old  and 
got  his  Extra  licket  when  he  was  only 
eight.  Besides  winning  numerous 
awards,  Casey  has  the  distinction  of 
being  the  youngest  member  of  DXCC. 
He  "loves  to  chase  DX."  He  Introduced 
Jim  N6TJ/ZDSZ,  wno  made  a  sked  with 
him  from  the  Ascension  islands.  Casey 
says  that  radio  is  really  great  for  a  kid 
because  it  has  helped  him  with  his  ge- 
ography, science,  and  social  studies.  It 
has  also  gotten  him  the  day  off  to 
speak  at  the  forum  in  Dayton. 

My  good  friend  Gordon  West 
WB6NOA  was  up  next  to  Invite  every- 
one to  join  us  both  on  *The  CO  All 
Schools  Net"  next  fall.  (We  meet  on 
Tuesdays  and  Thursdays  at  17:30  UTC 
on  28.303  MHz.  If  nothing  is  heard  af- 
ter 1 0  minutes,  go  to  21 .303  MHz.) 

Shawn  Partisan  KB4WXY,  age  13t 
totd  the  audience  how  he  became  inter- 
ested in  ham  radio  after  seeing  a  demo 
In  the  second  grade.  He  enjoys  getting 
involved  with  the  public  service  part  of 
the  hobby  and  recommends  thai 
youngsters  get  exposed  to  working  with 
emergency  communications. 

Toby  Metz  KB7UIM,  age  14,  was 
fortunate  enough  to  have  his  trip  to 
Dayton  sponsored  by  the  local  Boise, 
Idaho,  Amateur  Radio  Club.  This  articu- 
late young  man  gave  a  wonderful  multi- 
media presentation  high  Sighting  his  run- 
ning of  the  Discovery  Net.  He  was  the 
net  control  for  the  SAREX  STS-60 
school  contact.  Over  25  other  schools 
were  linked  up  for  the  10-mlnute  con- 
tact with  the  astronauts.  Over  19  ques- 


tions from  school  kids  were  answered 
during  the  contact  The  ever -popular 
THow  do  you  go  to  the  bathroom  in 
space?*  question  went  unanswered. 

Danny  Savino  AA2GM  is  a  13-year- 
old  Extra  Class  whose  dad  first  inter- 
ested him  in  amateur  radio  by  showing 
him  different  OSL  cards.  Dan  spoke 
about  how  to  get  young  people  interest- 
ed in  radio.  He  mentioned  that  fox- 
hunts* mo  on  bounce,  space  contacts, 
and  working  different  modes  are  activi- 
ties that  provide  action  and  excitement. 
which  is  what  young  people  like.  He 
proposed  a  youth  net  or  a  school  club 
as  good  ideas  to  get  large  numbers  of 
kids  tnvoived. 

The  grand  finale  of  the  Youth  Forum 
came  when  Chris  Lougee  of  ICOM 
drew  a  card  out  of  a  hat  to  present  an 
ICOM  2  meter  handie-ta!kie  radio  to  a 
youngster  under  the  age  of  18.  The 
winner  was  Darren  Ellington  KB4FHC, 

It  seemed  to  me  from  watching  the 
videotape  that  a  good  time  was  had  by 
al.  My  special  thanks  to  aft  the  children 
who  turned  out  to  be  such  excellent  pre- 
senter and  to  all  the  wonderful  hams 
who  pitched  in  to  help  with  the  forum. 

Due  to  the  large  number  of  children 
who  applied  to  participate  in  this  year's 
forum  we'll  be  starting  to  interview  a  tot 
earlier  for  Dayton  '95  this  year.  So  all 
you  teachers  and  instructors  and  par- 
ents .. .  keep  your  eyes  and  ears  open 
for  articulable,  active  young  people  who 
would  like  to  be  interviewed  for  next 
year's  forum.  Have  them  contact  me  at 
(715)983*1416. 


PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  For  single  s*ded  and 
multilayer  boards  to  1 7~x1 7". 
Phenomenally  fast  and  easy  to  use. 
Over  18,000  copies  in  use  worldwide. 
EASY-PC  Professional    for  boards  up  to 
32"  x  ZT  at  .001"  resolution,  16  layers. 
Schematic  capture  and  netJist  extraction  - 
integrates  seamlessly  wrth  PULSAR  and 
ANALYSER   III.  Runs   on   PC/XT/AT/ 
286/386/486  with  EGA  or  VGA  displays. 


Logic  Simulation  -  from  $195 
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*  PULSAR  and  PULSAR  Professional  - 

Full  featured  digital  logic  simulators. 
Allow  you  to  test  your  designs  quickly  and 
inexpensively  without  the  need  for 
so  rusticated  test  equipment 
PULSAR  can  detect  the  equivalent  of  a 
picosecond  glitch  occurring  once  a  week! 
Runs  on  PC /XT/A  17  286/386/486     with 
EGA  or  VQA  displays. 


Analogue  Simulation  ■  from  $195 


ANALYSER  III  and  ANALYSER  III  Pro. 

Powerful  linear  circuit  simulators  have  full 
graphical  output  handle  R's.L's.C's,  Bipolar 
Transistors,  FETs,  Op-Amp's,  Tapped 
Transformers  and  Transmission  Unes  etc. 
Plots  Input  and  Output  impedances,  Gain, 
Phase  a  nd  Group  Delay.  Covers  0,001  Hz  to 
>1QGHz.  Runs  on  PC/XT/AT/286/386/4S6 
with  EGA  or  VGA  displays, 


For  information  write,  fax  or  call: 

Number  One  Systems 

REF:  73,  1795  Granger  Ave,t  Los  Altos,  CA94024 

(415)968  9306 
VISA  and  MasterCard  welcome. 
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NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-666-0908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  203-666-6227  24HR  FAX  203-667-3561 


Hours: 
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Homing  in 


Number  16  on  your  Feedback  card 


Joe  Moeti  RE.  K0OV 
PC  Box  2508 
Fulterton  CA  92633 

RACES  RDF  Goes 
High-Tech 

You  can  learn  a  tot  from  a  book  or  a 
lecture,  but  you  can't  master  a  skill 
without  repeatedly  performing  it  your- 
self. Otherwise,  we  would  all  be  pro- 
fessional musicians  after  a  few  hours 
of  just  reading  sheet  music  and  listen- 
ing to  CDs.  There's  no  exception  lo 
this  rule  when  it  conies  to  acquiring  ra- 
dio direction  finding  (RDF)  expertise. 
Over  the  last  68  installments,  ^Homing 
In"  has  helped  you  select  equipment 
and  has  described  techniques  for  hid- 
den transmitter  searches  (called  fox- 
hunts or  T-hunts)-  But  the  only  way 
you  wiH  become  an  expert  at  it  is  to 
get  some  experience,  by  tracking 
down  actual  signals. 

Three  years  ago.  the  Radio  Ama- 
teur Civil  Emergency  Service 
(RACES)  team  for  the  County  of  Of* 
ange  realized  that  rapid  response 
RDF  skilfs  could  be  vital  to  the  public 
agencies  it  serves.  At  the  time,  there 
were  many  regular  T-hunts  in  South* 
ern  California,  but  most  participants  in 
them  had  years  of  experience.  Exist  - 
ing  hunts  were  usually  too  difficult  to 
inspire  confidence  in  beginners,  so 
RACES  members  began  holding  their 
own  monthly  hunts  Liability  concerns 
prevented  them  from  calling  these 
events  official  RACES  drills  or  func- 
tions, but  the  groups  leadership  heavi- 
ly promoted  them. 

RACES  hunts  are  still  held  monthly 
on  the  146.895  MHz  W6KRW  re- 
peater, immediately  following  a  Mon- 
day evening  net  All  listeners  are  invit- 
ed to  try  their  hand.  The  first  hunt  was 
extra-easy— just  a  mobile  station  "hid- 
den" in  plain  sfght  in  the  parking  lot  of 
a  popular  coffee  shop.  Hider  WA6LftB 
gave  enough  clues  and  encourage- 
ment that  several  hams  were  able  to 
find  him  with  only  a  mobile  rig  and  a 
whip  antenna,  by  gauging  the  strength 
of  the  signal.  (This  is  commonly  called 
"hoUcold*  hunting,) 

WA60PS  and  I  hid  the  second 
RACES  T-hunt,  trying  increase  the 
hunters"  skill  level  Our  T  was  a  dual- 
band  hand-held  modified  lor  cross- 
band  repeat  operation,  in  a  black  box 
under  a  tree  next  to  the  curb  of  a 
dead-end  street,  Despite  our  continu- 
ing words  of  encouragement  via  the 
UHF  link  from  our  car  a  block  away, 
hunters  would  drive  up  next  to  the 
tree*  then  drive  away  when  they  didnt 
see  a  ham  in  a  car  there.  A  few 
hunters  complained  that  the  hunt  was 
loo  difficult* 


Now  They're  World  Class 

It's  completely  different  today. 
These  RACES  hunters  have  kept  at  it, 
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and  their  skills  are  as  polished  as  the 
participants  In  the  Southern  California 
"expert"  hunts.  Nowadays,  they  love 
going  on  foot  to  "sniff  out  concealed 
rigs  at  the  end  of  the  mobile  portion  of 
the  hunt.  For  the  most  recent  event. 
KE6AFR  and  KE6DVB  stuffed  their  rig 
in  a  big  bosh  under  high  voltage  power 
lines.  Their  antenna  was  a  quarter- 
wavelength  bronze  rod  concealed  in- 
side a  holiowed-out  branch. 

Members  of  the  RACES  RDF  group 
have  started  two  additional  monthly 
events.  One  Is  a  "progressive"  hunt, 
where  the  first  to  find  the  T  gets  to  im- 
mediately go  out  and  put  his  own  T  on 
the  air  in  a  location  of  his  choosing. 
The  finder  of  the  second  T  hides 
transmitter  number  three,  and  so  on 
for  the  remainder  of  the  evening.  An- 
other hunt  features  several  Ts,  each 
beeping  intermittently  on  the  same 
simplex  frequency  from  widely  scat- 
tered locations.  The  first  to  find  all  of 
them  wins. 

Taunting  has  boosted  the  spirit  and 
camaraderie  of  this  RACES  team. 
Members  gather  informally  at 
lunchtime  several  days  a  week  to 
swap  hunt  stories,  plan  events,  and 
draw  new  RDF  equipment  ideas  on 
paper  napkins.  The  newest  gizmo  on 
the  RACES  hunt  scene  (Photo  A)  is 
T-Hefper"  by  Robert  Barris  KD6IFZ. 
who  loves  both  ham  radio  and  digital 
technology. 

According  to  Robert  "I  started  play* 
ing  with  microcomputers  when  I  was  In 
the  fifth  grade,  learning  on  a  Radio 
Shack  TRS-ao  Model  1.  I  wrote  little 
programs  in  BASIC,  played  games 
and  whatnot.  From  there  it  was  the 
Apple  II,  then  the  IBM  and  now  the 
Macintosh" 

In  1986,  Robert's  computer  acu- 
men led  him  to  a  job  at  Quicksilver 
Software,  where  he  and  others  write 
programs  under  contract  for  numerous 
computer  brands.  There  he  met  Dave 
Steffen  N6TCI  and  Byon  Garrabrant 
KD6BCH.  *They  both  got  into  ham  ra- 
dio and  then  joined  RACES,"  ha  says, 
"I  went  on  a  couple  of  T-hunts  with 
them,  which  got  me  interested  fn  ham 
radio.  I  got  my  license  about  two  years 
ago' 

Most  2  meter  mobile  transmitter 
hunters  in  Southern  California  use  ro- 
tating beams  or  quads  to  take  direc- 
tional readings.  They  use  an  RF  atten- 
uator to  keep  strong  signals  from  pin- 
ning the  receiver  S-meter.  Robert's  T- 
Heiper  automates  the  process.  It  cap* 
tures  antenna  mast  azimuth  and  S- 
meter  readings  and  reeds  the  data  to 
his  Macintosh  PowerBook  180  laptop 
computer,  which  displays  realtime  po- 
lar plots  of  signal  strength  versus  di- 
rection relative  to  the  car's  heading 
(Figure  1 ). 

As  the  vehicle  moves  along  and 
Robert  manually  rotates  his  RDF  quad 


Photo  A.  Robert  Barris  KD61FZ  goes  on  hidden  transmitter  hunts  with  Rachaet 
Kent  KE6GIQ,  His  T-Helper  interface  board  and  automatic  attenuator  are  in  a  card- 
board box  on  the  back  seat  with  the  battery, 


Photo  B,  Robert  drives  and  turns  the  2  meter  quad  while  Rachaet  operates  the 
computer.  According  to  Robert  "She's  an  excellent  navigator,  very  good  at  read- 
ing the  maps" 


Photo  C,  KD61FZ  is  Still  experimenting,  so  he  has  not  boxed  up  the  T-Heiper  as 
yet,  The  microcontroller  module  is  in  the  center  of  a  large  piece  of  pert  board,  with 
analog  S-meter  voltage  coming  in  to  the  left  of  the  module.  At  the  top  of  the  photo 
Is  the  surplus  digitally-controlled  RF  attenuator  from  JFW  industries. 


(Photo  B),  the  display  updates  con- 
stantly. Otd  traces  fade  Into  the  back- 
ground, replaced  by  fresh  Information. 
KD6IFZ  and  his  partner  can  easily  tell 
which  signal  lobes  are  consistent  and 


which  ones  come  and  go  due  to  re* 
flections  from  nearby  hiNs  and  build- 
ings, 

T-Hetper  automates  the  job  of  set- 
ting the  RF  attenuator  as  the  hidden  T 
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DELAWARE 

New  Castle 
Factory  authorized  dealer!  Yaesu.  ICOM, 
Kenwood.  ARBL  PubJcations  Cafloook.  AFIE 
Hamlfnk.  AEA.  Kantromcs,  Amerilron, 
Cusheraft.  HyGafn,  Heil  Sound.  Standard 
Amateur  Radio,  MFJ.  Hustler  Diamond,  But- 
ternut, Astron.  Larsen.  and  much  more. 
DELAWARE  AMATEUR  SUPPLY,  71  Mead- 
ow Road,  New  Castle  DE 19720.  (302)  32&- 
772S. 

NEW  JERSEY 

Lodi 
North  Jersey's  newest  Two  Way  Radio  and 
Electronics  Dealer  is  now  open.  Sales  of 

Ham.  Business,  Marine  and  CB.  two  way 
equipment  as  well  as  Scanners.  Shortwave, 
Electronic  Kits,  Antennas,  Books.  CaWe  Box* 
9$  and  more  Friendly  service  and  low 
prices,  Advanced  Specialties,  114  Essex 
Street,  Lodi  NJ  07644.  (201)  VHF-2067. 

NEW  JERSEY 

Park  Ridge 
North  Jersey's  oldest  and  finest  Shortwave 
and  Ham  Radio  Deafer.  Three  minutes 
from  Garden  State  Pkwy  and  MY  Thru  way 
Auihonzed  Dealers  for  AEA,  Alpha  Delia. 
Diamond,  ICOM.  Japan  Radio  Company. 
Kenwood,  Vectronics,  Yaesu,  Ham  Sales, 
Lee  WK2T  GILFER  SHORTWAVE,  52  Park 
Ave.,  Park  Ridge  NJ  07656.  (201)  391- 
7887. 

NEW  YORK 

Manhattan 
Manhattan's  largest  and  only  ham  Radio 
Store,  also  full  line  Of  Business,  Marine,  Avi* 
alien.  Shortwave  Radios  and  Scanners,  and 
Cellular  Phones  and  Beepers  La  roe  selec- 
tion of  Books.  Antennas,  Test  Equipment, 


coaxial  cable  and  parts,  Full  Service  Repair 
Lab  on  premises.  Our  44th  Year... We  carry 
all  major  fines:  MOTOROLA.  ICOM.  KEN- 
WOOD. YAESU.  BENDIX  K/NG,  ASTRON, 
AEA.  SONY.  PANASONIC.  MFJ.  CCTV 
CAMERAS  AND  MONITORS,  B[RD 
WATTMETERS,  FREQUENCY  COUNTERS, 
SCANNERS.  HYGAIN.  V1BROPLEX,  HEIL 
CALLBOOK,  ARRL  OTHER  PUBLICA- 
TIONS. Open  7  days  M-F.  9-6  p.m.;  Sat,  10- 
5  pmf  Sun,  1f-4  p.m.  We  ship  Worldwide. 
Call,  Fax,  or  write  for  information  and  prices. 
Your  one  Source  for  HAM  and  Business 
Radios  .  .  .  BARRY  ELECTRONICS,  512 
Broadway,  New  York  NY  10012.  (212)  925- 
7000-  FAX  (21 2)  925-7001. 

OHIO 

Columbus 
Central  Ohio's  full-line  authorized  dealer  Ibr 
Kenwood.  ICOM.  Yaesu,  Alinco.  Japan  Ra- 
dio, Standard,  AEA,  Cusheraft,  Hustler.  Dia- 
mond and  MFJ.  New  and  used  equipment  on 
display  and  operahonai  in  our  new  10,000 
sq.  ft.  facility  Large  SWL  Department  too. 
UNIVERSAL  RADIO,  6830  Americana 
Pkwy-!  Reynoldsburg  (Columbus)  OK 
43063.  (614)  6664267. 

PENNSYLVANIA 
Trevose 

Authorized  foctory  sales  and  service.  KEN- 
WOOD, ICOM,  YAESU,  featuring  AMER- 
ITRON.  BaW,  MFJP  HYGAIN,  KLM, 
CUSHCRAFT,  HUSTLER.  KANTRONICS, 
AEA,  VIBROPLEX,  HBL  CALLBOOK,  AR- 
RL Publications,  and  much  more, 
HAMTRONICS,  JNC,t  4033  Brownsville 
Road,  Trevose  PA  19047.  (215)  357*1400. 
FAX  (215)  355-8956.  Sales  Order  1-800- 
426-2820,  Circle  Reader  Service  298  for 
more  information. 


OAK  HILLS  RESEARCH 

QRP  Headquarters 


Dealers:  Ybur  company  name  and  message  can  contain  up  lo  50  wonfe  &  as  htDe  as  S420  yearly  (prepaid).  Of  S3  to 
few  six  montfis  < prepaid y  No  rneiihon  oi  mail-order  business  please.  Directory  text  arte  payment  must  reach  us  60 
days  in  advance  of  pyrjbcatlon.  For  example,  advertising  lor  the  Apnl  '92  issue  must  be  in  our  hands  by  February  1st. 
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QRP  CLASSIC  DUAL  BAND 
TRANSCEIVER  KIT 

•  D ual  band  Transceiver  kit  for  the  20M  &  40  bands 

•  Superset  receiver  design  with  diode  ring  mixer  &  RF  pre -amp 

•  hhgh  side  LO  injectkon  on  both  bands  tor  a  cleaner  signal 

•  4  pole  crystal  ladder  filter 

•  4  pole  audio  filter 

•  AGC  circuit 

■  Vfo  tuning  with  8:1  vernier  dial  covering  100  KHz 

•  RIT  w/center  detenr  control  providing  ±  1  KHz  of  range 

•  Sidetone  oscillator  w/level  control 

•  Silky  smooth  QSK  circuit 

■  4  -  5  watts  of  RF  output  on 'both  bands 

•  Tx  output  power  adjustable  from  0  to  full  output 

•  Both  Jamoic  and  manual  key  jacks  provided 

■  12VDC  operalion  —  Current  drain  is  200mA  on  Rx  and  1  A  on  TX 

•  Measures  (HWD):4*  X  6  1/4"  X  6  7/8"  and  weighs  48  oz. 
-  100%  complete  kit  —  All  coils  are  pre  wound 

•  AJt  panels  prepunched  tor  optional  iambic  keyer 

■  Cat  tf  CL2040 ..„„„„ ...S21 9.9$ 

•  Cat  ff  KEY1  Optional  Iambic  Keyer  krt...S  39.95 


fc'asi^Catf 


9am  to 6PM      OAK  HILLS  RESEARCH  M*h^ 

Mon.-FrL  2QB79  Madison  Street  "JS? J? 

EST.  Big  Rapids,  Ml  49307  staiesaiesia 

Fax:  (616)  796-6633     Orders  616-796-1460    Tech.  Info  (616)  796-0920 


Michigan 

MM  6% 
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CIRCLE  82  ON  HEADER  SERVICE  CARD 
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BUY  DIRECT  FROM  US,  THE  MANUFACTURER.1 


YAESU/MAXON 


SPECIAL 

FOR  THE 
MONTH  OF  SEPTEMBER 


T? 


Replacement  Batteries 

ICOM 


Powerpac+ 

6  V  for  Camcorders  &  12  V  for  2- way 


FNB-2 
FNB-3/3A 
FNB-4 
FNB-4A 
"FNB-1Q{S> 
FNB-12(S) 


10  Bv  & 

96v  € 

12v@ 

1i?v© 

7.2v  O 

\2v  e 


600 

1200 

750 

lOOO 

1150 
600 


equw.  to  FNB-11  ('/f  shorter) 
FNB-17  7  2v  @     60O 

*Same  size  case  as  FN  EM  2 
'FNB-25  7  2v  @     600 

FN6-26  7  2V©  1000 

"FNB-2E-S  7  2v9  1500 

-FN6-26A  9  6v  @     600 

"Same  size  as  FNB-26  case 
FNB27  12v  @     600 

T*FNB-27S  12v  @    800 

"(VT  tongef  than  FNB27) 


MAH 

MAH 
MAH 
MAH 
MAH 
MAH 

MAH 

MAH 
MAH 
MAH 
MAH 

MAH 
MAH 


it*e^ 


.      (C-W21AT.IC-W21ET 

and 
IC-2GXAT,  IC-2GXA 

7.2V  @  900mAh 

7,2V  @  1500mAh 

12V  @  600m  Ah 

12V  ©  850m Ah 

LOOK  FOR  OCTOBER'S 
SPECIAL  OF  THE  MONTH 

MONTHLY  DJ5CQUNTS 
APPLICABLE  TO  END  USERS  ONLY 


NYS  residents  add  6  1/2% 
sales  tax.  Add  $4.00  for 
postage  and  handling 


Ft i<-«£  and  speetftcatfems.  sublet  to  change  wrtfceul  notice 

W  &  W  ASSOCIATES 

800  South  Broadway,  Hicksville,  NY  11801 

WORLD  WIDE  DISTRIBUTORSHIPS  AVA?LA8LE.  PLEASE  INQUIRE 


In  U.S.A.  and  Canada  Call  Toll  Free:(800)  221-0732  •  In  NY  State  Call:(516)  942-0011  •  Fax:(516)  942*1944 
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MADE  IN 
THE  U.S.A. 

SEND  FOR 
FREE  CATAIQG 
*ND  PRICE  LIST 
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Figure  t.  A  typical  display  on  K06IFZS  computer  during  an  actual  T~hunt  Quad  pointing  direction  (121  degrees  relative  to  vehicle  heading)  is  shown  as  a  short  dark 
bar  in  the  polar  display 


is  approached.  When  signal  level  in- 
creases enough  to  drive  the  polar  dis- 
play oif  scale,  Robert's  program  com* 
mands  Jnis  attenuator  to  knock  the  sig- 
nal level  into  the  receiver  down  suffi- 
ciently to  bring  the  display  back  into 
range.  It  terrain  features  suddenly 
block  the  signal  or  if  the  hlder  reduces 
transmitter  power  the  program  re- 
duces the  RF  attenuation. 

A  header  bar  on  the  300  x  300  pixel 
potar  display  window  tells  the  current 
antenna  azimuth  and  attenuator  set- 
ting. There  is  plenty  of  additional  room 
on  the  PowerBook  screen,  so  Robert 
added  a  map  display.  A  separate  win- 
dow shows  a  portion  of  the  county 
street  map.  The  map  is  easily  moved 
under  the  window  to  center  it  on  the 
vehicle's  location. 

Affordable  Data  Acquisition 

The  T-Helper  interface  board  (Pho- 
to C)  is  designed  around  a  Motorola 
68HC11  6-bit  microprocessor  'It  is  a 
great  chip  for  only  about  20  bucks; 
KD6IFZ  says  1  use  a  support  module 
from  CGN  Company,  The  module  is 
intended  primarily  for  prototypes  and 
people  building  onesy-lwosy  projects 
like  me.  II  has  a  socket  for  the 
68HC11.  a  crystal  and  a  5\Mo-i2V 
level  shifter  for  RS232  interface,  it  also 
has  ail  the  necessary  reset  support 
cireurtry.  which  is  pretty  tricky  to  get 
right  on  your  own.  That  little  $35  mod- 
ule is  a  computer  in  itself, 

"The  68HC11  has  analog-to-digitat 
converters  right  on  the  chip.  I'm  using 
one  of  them  to  digitize  the  receiver  $- 


meter  reading  The  meter  circuit  in  my 
receiver  puts  out  0  to  +5  volts,  so  its  a 
perfect  match.  There's  no  algorithm  or 
smarts  in  the  68HC1 1  module,  just  a 
simple  data  acquisition  process.  The 
chip  has  a  bootstrap  mode.  When  you 
first  turn  it  on,  it  watches  its  serial  port, 
The  host  program  \n  the  PowerBook 
feeds  it  a  little  180-byte  routine  at 
9600  bits  per  second.  The  module 
loads  it  and  runs  ft." 

Antenna  position  data  comes  from 
a  shaft  rotation  encoder  attached  to 
the  bottom  of  the  mast  {Photo  D). 
Robert  explains,  "The  encoder  has 
2,000  counts  of  resolution,  more  than  I 
can  plot.  What's  more,  determining 
shaft  angle  requires  a  rather  hairy  al- 
gorithm. The  encoder  does  not  give  a 
nice  10-bit  answer  of  which  way  the 
shaft  is  pointed.  Instead,  it  has  two 
outputs,  called  the  A  and  B  channels. 
Each  generates  a  precisely  timed 
square  wave  when  the  disk  is  turned. 
Its  The  same  principle  as  the  quadra- 
ture output  encoders  in  a  mouse.* 

Since  the  encoder  output  is  relative, 
not  absolute,  the  68HC11  must  read 
data  continuously  and  keep  track  of 
the  shaft  position  "If  you  lost  data,  you 
would  fose  sync;  says  KD6IFZ.  'But 
Tve  never  had  a  problem  that  I  could 
attribute  to  the  encoder  losing  count" 

Rather  than  using  a  PIN  diode  RF 
attenuator  with  analog  mpuL  which 
would  have  required  a  digttal-fo-ana- 
log  converter  rnoduie  in  the  T-HeEper 
to  drive  it.  Robert  looked  for  a  digitally- 
conlrolled  attenuator  Luckiiy,  he  found 
a  suitable  unit,  made  by  JFW  Indus- 


tries, at  a  swap  meet  "We  weren't 
sure  it  was  going  to  work  on  the  2  me- 
ter band;  he  says,  "because  it  was  de- 
signed for  microwave  frequencies, 
judging  by  the  SMA  type  connectors 
on  it;  But  he  wrote  a  program  to  lesl  it 
and  determined  that  range  and  accu- 
racy was  good  enough 
for  this  closed -loop  appli- 
cation. 

The  "intelligence*  for 
KDSIFZ's  system  is  all  in 
the  host  program,  which 
runs  in  the  PowerBook 
and  communicates  with 
the  T-Helper  board  via  a 
communications  port. 
The  operator  can  control 
many  attributes  from  the 
keyboard,  such  as  the 
rate  that  traces  lade 
away  At  startup,  an  ini- 
tialization routine  asks 
the  operator  to  point  the 
beam  straight  ahead  and 
hit  a  key  The  computer 
then  automatically  cali- 
brates the  shaft  encoder 
output. 

Re  prog  ramming  on  the 
Run 

Robert  knows  his  pro- 
gram forward  and  back- 
ward, and  he  sometimes 
makes  changes  and  re- 
compiles it  in  the  middle 
of  a  T-hunl.  When  taking 
photos  of  the  setup,  I 
asked  if  he  could  make 


the  dots  on  the  polar  display  bigger,  so 
they  would  be  easier  for  readers  to 
see,  After  a  couple  of  minutes  of  re- 
coding  and  recompiling,  the  display 
had  bigger  dots.  For  nighi  hunts. 
Robert  prefers  while  dots  on  a  dark 
background,  which  he  can  get  with  a 


Photo  Dh  A  flexible  hose  connects  the  bottom  of  the 
rotating  antenna  mast  to  a  shaft  rotation  encoder 
from  US  Digital  Corporation.  A  permanent  coupling 
is  not  necessary  because  the  computer  calibrates 
the  encoder  readout  before  the  start  of  the  hunt. 
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Figures.  Corrected  schematic  tor  the  resistive  RF  attenuator  project  in  July's  'Homing  In.' 


few  keystrokes. 

When  hunting,  the  host  program 
loop  sequence  is  simple;  Read  the  an- 
lenna  shaft  angle,  read  the  S-meier 
voltage-  place  the  dot  on  the  polar  dis- 
play, Check  if  the  S- meter  is  in  range 
and  reset  the  attenuator  accordingly, 
then  repeat.  "The  protocol  between 
the  host  and  the  helper  is  very  si m pie," 
says  KD6IFZ.  "The  host  serais  out  one 
character  to  assert  a  byte  on  the  at- 
tenuator control  lines.  The  character 
also  serves  as  the  go-ahead  to  send 
back  a  packet  of  azimuth/strength  data 
from  T-Helper  to  host. 

This  happens  about  30  times  a 
second.  There  are  six  optoisolators 
connected  to  output  pins  on  one  of  the 
parallel  ports  on  the  68HC11,  Every 
time  the  microcontroller  receives  a 
byte  from  the  host,  it  asserts  it  on  the 
six  lines  and  the  relays  in  the  attenua- 
tor change  to  reflect  it. 

"The  T-Helper  board  runs  directly 
off  a  12V  gel-cell ;  Robert  adds.  "The 
computer  has  its  own  battery  that  lasts 
about  two  hours  on  a  good  day  iff 
you're  not  stressing  the  machine  too 
much.  We  bring  an  inverter  and  the 
computer's  battery  charger  along. 


When  the  battery  gets  low,  we  plug  in 
the  inverter  and  charge  it  up  again  * 

Robert  and  Rachael  wont  brag,  but 
the  computerized  system  has  served 
them  well  in  the  10  or  so  hunts  where 
they  have  tested  it.  "We  haven't  yet 
won  any  hunts  where  winner  is  deter- 
mined by  low  mileage."  he  says.  "Bui 
we  won  the  first  Monday  night  first- 
finder- wins  RACES  hunt  that  we  took 
11  out  on.  On  that  hunt.  KD6BCH  htd 
using  a  continuously  rotating  beam 
antenna  for  transmitting,  The  T-Helper 
worked  like  a  charm. 

The  other  hunters  had  to  contend 
with  S- meter  readings  constantly  vary- 
ing 10  to  15  dB,  which  made  accurate 
bearing-taking  difficult  for  them,  With 
the  T- Helper,  we  could  build  up  a  pat- 
tern  on  the  screen.  As  we  swept  the 
antenna  slowly  across  the  signal  and 
let  the  peaks  and  valleys  come  and 
go.  the  pattern  showed  where  the 
highest  high  was,  which  was  the  direc- 
tion to  the  T.  That  was  instrumental  to 
our  winning.' 

Always  a  Wish  List 

Like  any  good  engineer,  Robert  is 
planning  additions  and  improvements 


to  his  system.  "I  have  to  constantly  re- 
mind myself  thai  I  didn't  build  It  to  win 
T- hunts,  but  to  learn  how  to  do  some 
electronics,"  he  says,  "But  I'd  like  to 
add  a  satellite  navigation  unit  to  know 
where  I  am,  and  a  flux-gate  compass 
to  input  the  exact  vehicle  heading  to 
the  computer.  Another  feature  I'm 
thinking  of  adding  is  a  B -scope  (rect- 
angular X-Y)  display,  simply  because 
ft  s  sometimes  easier  to  find  the  peak 
with  it,  compared  to  the  polar  display" 

What  about  letting  the  computer 
Calculate  the  best  bearing  direction 
from  the  displayed  da  la?  Robert  minks 
that  some  things  are  best  left  to  the 
operator.  "Judging  by  some  of  the  pat- 
terns that  we  have  gotten,  I  wouldn't 
trust  the  computer  to  make  judgement 
calls  on  where  the  peak  is*  he  says. 
"We  prefer  to  keep  moving  and  keep 
swinging  the  beam,  if  we  see  a 
strange  blip,  we  can  tell  if  it  was  or 
wasn't  there  before  and  decide 
whether  to  change  direction  or  Keep 
moving. 

"I'm  very  much  against  the  comput- 
er doing  any  interpretation.  I  like  the 
program  to  have  lots  of  ways  to  pre- 
sent ihe  data,  bul  ultimately  it  comes 


back  to  the  human  looking  at  it  and 
making  choices.  That's  also  one  of  the 
reasons  I'm  against  having  a  motor 
drive  for  the  antenna  rotation,  Often 
we  get  into  a  situation  where  it's  defi- 
nitely in  the  front  right  quadrant,  for  ex- 
ample, and  we  want  to  just  focus  on 
that  area  tor  a  while.  We  don't  want  to 
swing  the  full  360  degrees  all  the 
time." 

Orange  County  RACES  is  full  Of 
technically  competent  hams,  and 
KD6IFZ  insists  on  thanking  those  that 
assisted  him  with  the  T-Helper  project. 
"John  Roberts  WA6LAS  was  great  for 
general  consultation,"  he  says.  "He 
gave  me  some  parts  and  got  me  start- 
ed on  the  first  circuit,  to  buffer  the  S- 
meter  output  from  the  radio.  Mel 
Chester  KB6MT  loaned  me  his  6S11 
evaluation  board  to  test  my  concept 
before  I  bought  a  chip  and  started 
building  this  thing,  David  Hess 
KD6LZA  and  Marty  Mitchell  N6ZAV 

gave  lots  of  electronic  assistance.  By- 
on  Garrabrant  K06BCH  helped  me  a 
lot  with  the  soft  ware." 

And  Finally . » . 

Ooops  .  .  .  The  73  gremlins  acci- 
dently  shorted-out  the  DPDT  switches 
in  the  resistive  RF  attenuator  project 
in  "Homing  In"  for  July  A  few  extra 
connection  dots  crept  into  the  circuit* 
Figure  2  is  a  corrected  schematic. 


Hardware  and  Data 

Resources  Mentioned 
in  this  Article 

CGN  Corporation 
100X3  Chufa  Vista  Terrace 
Sunnyvale  CA  94036 
(408)  720-1814 

JFW  Industries,  Inc. 

5134  Commerce  Square  Drive 

Indianapolis  IN  46237 

(317)887-1340 

US  Digital  Corporation 
17401  Stoney  Meadows  Drive 
Vancouver  WA  98682 
(206)260-7451 


SPY  ON  THE  EARTH 
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See  live  on 

your  PC 

what 

satellites  in 
orbit  see 

Capture  iive  breathtaking  images  of  the  Earth  for  fun  or 
profit  Zoom  in  up  to  20X.  Send  $39  check  or  M  0  ($45  a  r, 
£50  overseas)  for  our  fantastic  12  diskette  set  of 
professional  quaity  copyrighted  programs  (IBM  type)  That 
does  satellite  tracking,  image  acquisition,  image  processing. 
3-D  projections  and  more.  Direct  reception  Irom  ihe 
satellites  guaranteed  worldwide  wiltioul  a  satellite  dish. 
Schematics  included  for  interface  F«  FREE  information 
log-on  to  our  buletai  board  anytime  at:  (718)  740-3911 . 

VANGUARD  Electronic  Labs 

Dept  RFP  196-23  Jamaica  Ave. 
Hollis,  NY  11423    Tel. 71 8-468-2720 


MORSE  CODE  MUSIC! 


SENSATIONAL  NEW  WAY  TO  LEARN 
CODE — Do  Aerobics,  Sing,  Jog,  or  Drive 

while  learning  code!  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills.  Now  the 
secret  is  yours  with  this  amazing  synchronized 
breakthrough!  Great  fun  tape  for  all  licenses 
and  classrooms!  Order: 

"THE  RHYTHM  OF  THE  CODE1* 

Version  2  cassette  today! 

Sena*  $9.95  and  well  pay  the  shipping  to: 

KAWA  RECORDS 

P.O.  Box319-RF 
Weymouth,  MA  02188 

Check  or  money  order  only.  We  ship  all  orders  wilhin  5  days. 

Overseas  please  add  S2.00  for  air  mail. 

MA  fesidems  add  5%  sales  ta* 

CIRCLE  2  ON  READER  SERVICE  CAHO 


2™,       RC-1000 

Computer  REPEATER 
Concepts   CONTROLLER 


•  Autopatch  *  Reverse  Autopatch 

•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/  manual „..  $239.95 

Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 
New  Port  Richey,  FL  34653 

813-376-6575 

CIRCLE  160  ON  READER  SERVICE  CARD 
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Periphex  Power  Packs  for  Longer  QSO  Time 

mkc&imtts  for 


FNB-26  YAESl  lOOIInia 


BP-84S  ICOM  1400ma 


PB-7S  KENWOOD  MOOma 


EBP-24S  alr(jo  1500dm 


$  60.00 


S  63.00 


$  590) 


S  62.00 


PJmf 


waiting  tike  tna  Gem*  in  n  tioffl*  li  I  you  need  lull  q'Jieling 

signed  poMcfi, 

Can  ttm  forth  And  Nl  glHf«mng  tiLjah  w#al h#r  **HJed  l 

C*rtl  *Hh»  cpHtri«r«  cftsft  or  vMn  4om^>  ASK 

«^ltfiprimj  hmfwAf*  aim. 

Citrry  Flco-,)  with  yuu  1or  nmrrgeni:  o&  Hnfin  In  1he  nwlir  Wh(fl  en  th» 

rt-zti  Mb  irriorowD^  rang*,  tjoQ*U  m^pliflfi.  WH  baRvrie* 

P'HKtKun^r?*^  hjr  wo*  ipBh  ly  rwtatd  coraf  '#•**•  and  fltf 

{yBNC  TyiK*«fee-*>*dg»Sttn«ni«l2:t  H«5HC3*»d  n  ** 

USA, 


Inlp  S1 

Btn  50MTD 

pwto.  ur 

•460S 


2  Meter* 
4-iglVn 


Orator  Hotline 

80  1  -373-8425 


CIRCLE  89  ON  READER  SERVICE  CArtD 


^ow  Only  ^40  Each 


Bii        mfh  fwt}i  the 
wlm' hitirriis  tint  iHtrotih1  tastes! 


One  Year  Wanantv 

4 

Matched  cell  construction 
Case  rebuild  service 
Long  life,  extended  operating  time 
Made  for  HAM!%  by  HAMS 


Add  $4.00  Shipping  k  Handling  for  first  battery. 
S1.00  ior  each  add!  battery  -  U£  only 
Connecticut  residents  add  6%  tax. 


from  vow- 


iiiiiiiPGRIPHGX  IncT 

fhe  on/y  tfi/na  low  abouf  our  charge  /s  /he  cost... 

1-800^34*132 


115- IB  Hurley  Road  •  Oxford,  CT  06478  •  (203)  264-3985  •  FAX  (203)  262-6943 


CIRCLE  68  ON  READER  SERVICE  CARD 


JADE  PRODUCTS,  (NC, 


PUTTING  THE  AMATEUR  BACK  IN  RADIO 
FUN-KJTtlNE 

"SMART"  BATTERY  CONTROLLERS:  ft  *  20  V 
BASIC  -  $34  95.  WITH  XFMR  -  %  44.06; 
WtTH  ENCLOSURE  -  $84.85. 

"SMART"  SOLAR  BATTERY  CONTROLLERS; 
6*  20  V.     $  44  95 

CURTIS  KEYER  KIT   INCL   AUDIO  AMPLIFfER. 
IAMBIC  KEYING,  ADJUST  SPEED-  ¥39.96 
OPTIONS  KIT  (POS/NEG  KEY,  WEIGHT/ 
TONE  CONTROL]  %  10.;  METER  OPT.  $10. 

ANTENNAS:  SPECIALIZING  IN  LADDER-LINE- 

MARCONI:  80  M  -  £37.95   160  M  -  $44.95 
MULTIBAND  "WINOOM-  WITH  1:4  BALUN  A 
Sff  FEED  LINE-  $09  95;  PORTABLE  OR 
FIXED  STATION  'JADE*  (J)  POLES:  2M 
(144  MHZ).  1  1/4M  (220  MHZ)  OR  6M  (SO 
MHZ>:MULT1BAND  DIPOLES:  SINGLE  OR 
DUAL.  40  M  OR  BOM. 

FOR  ORDERS  CALL  1-&00-JADE  PRO  (523-3776) 
P.O.  Box  368  E.  Hampstead.  NH  03626-0368 
PHONE:  603029-6995        Fax  603-329-4499 


CIRCLE  223  ON  READER  SERVICE  CARD 


A  KEYNOTE  SPEAKER 


Order 
SPK13 


Introductory  price. 

$19995' 

Pri«  goes  up  on  Scptembt*  1,  1994 

"  Plus  $7.50  UPS  Ground  Shipping 


SPECIF!  CATIONS: 

Power  Required:  12  to  14  VDC  ©500  mA;  120  VAC  adaptor  lid 

Audio  Power  Output:  2  W  @  10%  THD  (8  ofcnts) 

Audio  Selectivity;  Peak/notch  30  dB  or  greater,  0.3-6  rHz 

Squelcb  Hold:  0-10  seconds 

Noise  Urn  iter  Adjustable-threshold  pulse  noise  clamp 

Tape  Activator:  Audio  activated  (VOX),  3  second  bold 

Tape  Output:  500  mV  P-P  @  600  ohms  («om,) 

Headphone  Jack:  Universal  mono-wired  stereo  jack 

Dimensions:  !0-7/S"W  x  6V7/8"rJ  x  7-1/4T) 


from  Grove! 

Hie  Gf  ove  engineering  team  has  created  the  mosJ  revolutionary 
audio  accessory  on  the  communication  market:  the  SP200  Sound 
Enhancer. 

Housed  in  a  stylish,  solid  oak  cabinet  hand  crafted  in  the 
mountains  of  North  Carolina, ,  the  5P2Q0  is  sure  to  enhance  any 
radio  room  The  control  panel,  constructed  of  sturdy,  black 
aluminum,  hos  been  designed  for  optimum  ease  and  convenience 
when  tuning  and  refining  signals. 

Trie  SP200  combines  a  powerful  audio  amplifier,  top -of-the-fine 
speaker,  and  an  adjustable  filter  system  to  create  the  most 
versatile  listening  environment  ever  available  to  radio  enthusiasts. 
Trie  keen  peak/notch  filter  system  and  advanced  noise  limiter 
allow  the  listener  to  pull  clear  and  distinct  signals  out  of  the  haze 
of  interference  and  background  noise,  while  the  adjustable  bass 
and  treble  controls  provide  the  flexibility  to  Creole  just  the  sound 
you  wont.  FSK,  RTTY,  packet,  FAX,  CW  and  all  other  data  systems 
are  enhanced  while  interference  and  electrical  noise  are  reduced 
or  even  eliminated  by  the  analog  audio  processor. 

The  SP200  also  comes  equipped  with  a  stereo/mono 
headphone  jack  for  private  listening,  and  an  automatic 
tape  activator  so  mat  you  never  have  ta  miss  anything. 
Try  the  new  Grove  SP200  Sound  Enhancer  with  your 
receiver,  scanner,  or  transceiver  and  enjoy  the  latest  in 
speaker  sophistication;  you'll  agree  this  is  truly  a 
keynote  speaker! 


Why  pay  ever  $400  for  these 
separate  accessories: 

-*  Speaker 
-►Adjustable  Filter 
-f  Recorder  Activator 
-►Audio  Amplifier 
-►Audio  Activated  Squelch 
—►Noise  Limiter 

When  you  can  have  it  all 
in  the  new  Grove 

SP-200 

SOURD  tS^XLftlKEnl 


CALL  NOWt 

(800)  438-8155 

(704)  837-9200 


PO  Box  98 

Brasstown,  NC  28902 


A 


GROVE 

ENTERPRISES 

Changing  the  way  you 
hear  the  world 
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Number  18  on  your  Feedback  card 

Packet  &  computers 


Jeffrey  Stoman  N1EWO 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

Getting  Your  Computer  On 
The  Air 

This  column  usually  discusses  ad- 
vanced topics,  but  even  the  most  ad- 
vanced among  us  started  out  with 
simple  stuff.  With  that  in  mind  I'd  like 
to  get  more  of  you  on  the  air  so  we 
can  build  up  I  he  pool  of  "packet  ex- 
perts." 

Many  of  you  with  an  interest  in 
packet  radio  are  already  using  your 
computer  to  communicate  over  phone 
lines  using  a  modem.  Sending  and 
receiving  data  using  amateur  radio 
gear  shares  many  of  the  concepts 
you  already  understand  from  the 
wirebound  world  of  BBSs.  If  you  are 
an  experienced  landline  BBS  user, 
you  already  own  one  critical  compo- 
nent, tf  you  are  an  average  ham, 
you've  got  another — a  2m  handheld. 
In  fact,  for  many  of  you,  the  only  thing 
that  you'll  need  to  buy  is  a  TNC  (Ter- 
minal Node  Controller)  which  is  the 
packet  radio  equivalent  of  your  mo- 
dem (but  it's  a  lot  smarter.) 

What  Do  You  Need? 

The  first  thing  you'll  need  to  start 
out  in  packet  is  some  sort  of  terminal. 
This  can  be  a  "dumb  terminal* — an 
old-fashioned  desktop  unit  often 
found  at  hamfests  for  anywhere  from 
SO  to  $20.  Afmost  any  dumb  terminal 
will  do,  out  not  every  terminal  will 
work.  Ideally,  you  want  something 
that  works  as  a  "glass  TTY"  (a  video 
version  of  a  printing  terminal)  or 
VTxxx  emulation,  where  xxx  is  52, 
100,  102,  220  (or  higher).  The  VT  ter- 
minal is  an  invention  of  DEC  (Digital 
Equipment  Corporation),  and  is  just  a 
little  better  than  dumb.  By  sending  a 
VT  terminal  certain  command  se- 
quences you  can  get  the  display  to  do 
some  interesting  things  like  menus 
and  reverse  video.  The  higher  the 
number  after  VT,  the  more  modern 
and  capable  the  terminal. 

While  a  terminal  will  get  you  on  the 
air,  you'll  find  it  frustrating  after 
awhile.  A  terminal  cannot  run  the  so- 
phisticated communications  software 
that  adds  to  the  excitement  after  you 
get  going.  For  this,  you'll  need  a  com- 
puter. Almost  any  computer  can  be 
used  in  a  packet  station,  if  you  have  a 
Commodore  64.  128,  or  Amiga,  you'll 
find  lots  of  other  hams  using  this 
hardware  and  ready  to  offer  help.  If 
you  use  a  Macintosh,  you'll  find  plenty 
of  software  for  your  machine.  The 
clear  leader,  i hough,  in  the  amateur 
world  will  come  as  no  surprise — The 
IBM-PC  and  its  compatibles. 

Just  like  the  rest  of  the  world, 
hams  use  the  IBM-PC  In  greater 


Digital  Amateur  Radio 


numbers  than  any  other  machine.  So 
if  you  don't  own  a  machine,  and  you 
want  to  buy  one  for  use  in  our 
shack — buy  a  PC.  What  soil  of  PC? 
Wen.  your  best  bet  is  to  buy  some* 
thing  that  will  properly  run  Microsoft 
Windows.  Windows -based  ham  soft* 
ware  is  rapidly  becoming  the  norm 
and  offers  wonderful  ease  of  use,  Ba- 
sically, you'll  want  an  80486  with  8 
Mb  of  RAM.  Note  that  this  is  a  very 
simplistic  description,  and  you'll  want 
to  consult  an  expert  (mend  or  dealer) 
lor  a  more  complete  explanation. 

Whichever  machine  you  have, 
you'll  be  using  one  of  its  serial  ports 
to  connect  the  n esc t  box  in  the  chain — 
the  TNC  A  TNC  does  two  things  for 
you.  First,  it  has  some  intelligence 
built  in.  This  allows  it  to  interact  with 
you  through  its  simpie  user  Interface. 
For  instance,  to  connect  to  another 
station,  you  type  a  command  at  the 
prompt: 

cmd:c  kb9bwe 

This  instructs  the  program  in  the 
TNC  to  do  everything  necessary  to 
make  a  connection  to  KB9BWE.  To 
do  this  it  uses  a  special  "protocor — a 
set  of  rules— called  AX. 25,  This  is  a 
"packet  switched"  protocol;  and  where 
packet  radio  gets  its  name. 

Because  of  this  built-in  protocol 
and  its  "command  interpreter'— the 
part  that  understands  your  com* 
ma  nds— any  sort  of  communications 
program  will  start  you  out 

The  second  major  function  of  the 
TNC  is  to  provide  a  modem  that  gets 
your  data  on  the  air  The  word  mo- 
dem comes  from  MODulate  DE Modu- 
late, and  its  job  is  to  turn  the  outgoing 
digital  signal  into  sound  and  the  in- 
coming sound  back  into  digital  infor- 
mation. It  functions  about  the  same 
way  that  your  telephone  modem 
does,  but  usually  at  a  considerably 
slower  pace  of  1200  baud. 

Let's  take  a  moment  to  look  at  the 
idea  of  "baud*  This  technicaf  term 
comes  from  the  name  of  J.E.  Baudot, 
a  French  engineer  who  did  work  on 
the  telegraph.  There  is  confusion 
about  Just  what  "baud"  means — it  is 
not  the  same  as  bps  (bits  per  sec- 
ond). A  baud  is  a  transition  from  on  to 
offt  or  logical  false  to  logical  true  (0  or 
1).  When  we  say  that  a  modem  is  ca- 
pable of  transmitting  data  at  14,400 
bps.  we  are  not  saying  that  it  is  a 
14,400  baud  modem.  The  carrier  for 
a  14.4  kbps  connection  is  actually 
9600  baud.  Thanks  to  some  fancy 
slight  of  hand,  it  is  possible  to  send 
more  than  one  bit  per  baud — get 
that?  The  modem  sends  more  than 
one  bit  of  data  each  time  it  makes  a 
transition  from  high  to  !owt 

Now,  this  doesn't  mean  that  you 
nave  to  send  more  than  one  bit  per 
baud,  and  In  fact,  in  the  average  TNC 
1200  baud  =  1200  bps.  This  Is  some- 


what slow  for  file  transfer,  but  does 
OK  for  reading  bulletins  and  key- 
board-lo*key board  connections.  More 
hams  are  looking  at  higher  speed 
connections,  though,  and  9600  baud 
modems  in  TNCs  are  more  popular 
than  ever 

Choosing  a  TNC 

TNCs  come  in  a  range  similar  to 
terminal  equipment.  On  the  low  Bn<i 
are  the  simple  TNC2  (a  standard 
TNC  design  from  TAPR  the  Tucson 
Amateur  Packet  Radio  group,  which 
was  greatly  responsible  for  making 
packet  a  practical  reality).  These  units 
can  be  found  at  hamfests  For  less 
than  $100,  sometimes  considerably 
less.  They  can  be  purchased  new  for 
$100  and  up.  Good  units  to  Jook  for 
include  the  AEA  PK-BB  (and  Ihe  inter- 
nal version  the  PCB-88)  probably  my 
first  choice  in  the  fow  end,  the 
Kantronlcs  KPC-4,  a  nice  small  unit 
that  is  easily  powered  by  a  battery  for 
portable  use,  and  the  mfj  1270 
which  is  truly  a  budget  box — not  my 
first  choice  but  if  will  work  and  has 
many  happy  owners. 

It  is  very  important  to  be  sure  that 
any  TNC  you  buy  at  a  hamfest  is  a 
TNC2  and  not  a  TNC1 .  While  Ihe 
firmware  (on  a  PROM  in  the  box)  can 
be  upgraded  on  many  of  these  units. 
it  is  not  the  best  way  to  start  out  your 
packet  carrier  unless  you  have  help. 
Any  new  TNC  wilt  be  TNC2-compatl- 
ble.  Any  of  these  inexpensive  and 
simple  units  will  get  the  Job  done  lor 
the  beginning  packeteer  Once  we  get 
past  the  entry  level,  though,  things 
start  to  get  very  interesting. 

Multimode  Controllers 

Many  of  you  may  have  your  sights 
set  on  HF  operation  and  all  those  es- 
oteric modes  like  AM  TOR  (AMateur 
Teletype  Over  Radio)  and  FACTOR 
(A  combination  of  Packet  and  AM- 
TORJ.  or  even  just  plain  old  RTTY 
{Radio  TeteTYpe).  To  do  these  things, 
you'll  need  a  multimode  controller. 
Multimode  boxes  come  in  a  wide  vari- 
ety, and  choosing  one  is  not  a  simple 
matter.  Til  give  you  this  advice, 
though:  If  you  care  about  HF.  buy  an 
AEA  unit.  AEA  is  undoubtedly  the 
best  in  the  HF  arena  with  its  eight- 
pole  Chebychev  filter  in  the  front  end, 
tf  you  want  to  work  digital  HFT  look  for 
a  multimode  controller, 

The  Radio 

A  transceiver  replaces  the  phone 
line  in  our  packet  connection,  and  a 
good  radio  system  is  very  important 
to  packet  operation.  The  AX, 2 5  pro- 
tocol uses  a  traffic  control  scheme 
called  CSMA/CD  (Carrier  Sense 
Multiple  Access/Collision  Detection). 
It  works  a  lot  like  2M  repeater  opera- 
tion: 

Carrier  Sense — listen  before  you 
key  up. 

Multiple  Access— more  than  one 
station  uses  the  same  frequency 

Collision  Detection — "hey,  you 
guys  doubled" 

Because  this  scheme  depends  up- 
on all  stations  on  the  LAN  (Local  Area 


Network)  hearing  each  other  (Carrier 
Sense),  your  radio  must  match  your 
LAN;  In  some  places,  you  just  won't 
get  away  with  less  than  5QW.  This 
happens  when  outlying  stations  make 
themselves  part  of  your  LAN.  in  order 
for  them  to  reach  stations— usually 
PBBSs  located  far  from  them  but 
close  to  you — they  run  high  power. 
This  means  that  even  though  you 
could  make  a  good  connection  with 
5VV  to  the  station  you  want  to  talk  to. 
others  on  the  frequency  will  not  know 
you  are  transmitting  and  will  interfere. 
It  is  usually  possible  to  find  a  frequen- 
cy which  supports  truly  local  ope  ra- 
tions, for  those  that  which  to  (or  must) 
use  handheJds  and  other  low  pow- 
ered radios. 

Antenna  Selection 

f  said  earlier  that  you  needed  a 
good  radio  "system.*  This  includes 
your  antenna.  If  you  are  Inside  a  LAN 
service  area,  you  must  use  a  good 
omnidirectional  antenna.  For  the  alt- 
important  Carrier  Sense  part  of  the 
AX, 2 5  protocol  to  work  properly  you 
must  hear  them  and  they  must  hear 
you,  "They*  being  everyone  using  the 
frequency,  nor  just  the  station  to 
whom  you  wish  lo  connect.  The  fact 
is,  a  good  antenna  can  make  a  dra- 
matic difference  in  a  packet  station's 
performance.  I  have  had  a  great  deal 
of  success  with  a  handheid  into  a 
Ringo  Ranger  at  25  ft.,  and  a  great 
deal  of  frustration  with  the  same  rig 
into  a  half-wave  mag  mount  when  it 
was  all  l  could  manage.  The  Ringo  is 
a  good  choice.  Or,  if  you  can  spend 
the  money,  Ihe  Fibergtas  co-linear  de- 
signs from  Diamond  and  Comet  are 
simply  great,  Whichever  antenna  you 
buy,  follow  the  mounting  and  tuning 
instructions  carefully  lo  insure  a  good 
VSWR. 

What  About  a  Beam? 

Directional  antennas  may  seem  an 
attractive  alternative  to  the  omnt,  but 
they  present  a  problem:  Unless  you 
intend  a  point-to-point  link,  and  your 
antenna  has  an  amazingly  small 
beam  width,  you  are  gotng  to  interfere 
with  other  stations.  There  is  one  ex* 
ception  to  this;  If  you  live  On  the  fringe 
of  a  LAN,  and  no  Other  LAN  user  lives 
behind  you  (relative  to  the  service 
area)  or  nearby  to  the  sides  of  you, 
you  can  point  a  relatively  wide  beam 
toward  the  LAM.  This  can  and  does 
work  in  this  case,  and  I  am  sure  that 
some  of  you  will  be  able  to  take  ad- 
vantage of  this  advice. 

Get  Help  from  your  Local  Hams 

The  final  piece  of  advice  is  to  seek 
out  a  friend  in  your  town,  or  join  a 
packet  radio  organization.  There  is  no 
shortage  of  help  out  there,  hams  love 
to  help  others  get  started  in  their  fa- 
vorite part  of  the  radio  hobby.  Td  like 
to  help  hams  get  in  touch  with  individ- 
uals or  clubs  who  can  help  a  ham 
start  up  with  packet.  If  you  are  such  a 
person,  or  belong  to  such  a  club, 
write  me  on  the  Internet;  jslomanO 
bix.com  and  let  me  know  what  your 
up  to — I'll  let  others  know  here. 
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Bill  Brown  WB6ELK 
do  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

Big  Shanty  ATV 

the  Big  Shanty  Repeater  Group  op- 
erates a  wide-coverage  ATV  repeater 
on  top  of  Sweat  Mountain  just  north  of 
Atlanta,  Georgia,  Thanks  to  the  efforts 
of  Ralph  Fowler  N4NEQ  and  others  in 
tine  group,  this  repeater  offers  a  variety 
of  features  such  as  NASA  Select  (dur- 
ing Space  Shuttle  missions),  weather 
radar  and  a  number  of  live  camera 
views  from  the  top  of  the  mountain.  To 
alleviate  the  problems  associated  with 
an  increasingly  crowded  70cm  band, 
they  elected  to  go  with  a  crossband  re- 
peater with  an  input  of  1255  MHz  {FM- 
TV)  and  an  output  on  427,25  MHz  (ca~ 
ble-ready  channel  56),  Although  there 
are  quite  a  lew  ATVers  with  transmit  ca- 
pability on  1255  MHz,  a  much  larger 


Ham  Television 


audience  exists  who  tike  to  watch  the 
run  witn  very  modest  receive  equip- 
ment (some  using  cable -ready  VCRs 
hooked  directly  to  a  small  antenna). 

To  improve  the  success  of  these 
viewers,  the  group  embarked  on  a  cou- 
ple of  projects  to  help  stir  up  Interest  in 
the  repeater.  The  first  project  was  a 
small  but  very  effective  (and  inexpen- 
sive) antenna  designed  by  Kip  Turner 
W4KIP  that  was  made  out  of  hog  fence 
material.  It  was  dubbed  the  "Hawg 
Fence"  antenna  and  is  in  use  by  a 
targe  number  Of  Ihe  Big  Shanty  group 
(construction  details  for  the  Hawg 
Fence  will  be  given  in  an  upcoming  col- 
umn). 

In  order  to  overcome  inherent  feed- 
line  losses  and  to  help  improve  recep- 
tion with  cable-ready  VCRs  or  TVs,  Will 
Payne  N4YWK  developed  a  mast- 
mounted  preamplifier  that  he  dubs  the 
"Hawg  Amp."  The  following  are  Will's 
construction  details  for  what  has  to  be 


one  of  most  cost -effective  mast-mount- 
ed preamps  you'll  likely  encounter. 

The  Hawg  Amp 

The  heart  of  the  Hawg  Amp  system 
Is  a  Ramsey  Electronics  PR-40  preamp 
kit  Although  it  performs  a  bit  below  the 
more  expensive  and  delicate  FET 
types,  this  bipolar  preamp  offers  a  very 
respectable  10  dB  (13  dB  typical)  gain, 
aFong  with  a  noise  figure  of  1 .2  dB  (90 
deg.  K),  It  has  a  3  dB  bandwidth  of  24 
MHz  (we  measured  40  MHz)  and  oper- 
ates with  a  supply  from  S  to  16  volts 
with  a  current  drain  of  7  mA,  The 
preamps  transistor  Js  a  2SC2498  NPN 
and  is  equivalent  to  an  ECG10  or 
SK9139.  The  real  secret  of  the  Hawg 
Amp  system's  success  is  to  place  the 
Ramsey  preamp  up  at  the  antenna  to 
eliminate  the  feedline  loss.  To  avoid 
running  extra  wires  to  send  power  to 
tne  preamp,  the  preamp  was  modified 
to  a  Now  it  to  draw  DC  power  from  the 
center  conductor  of  the  coax  cable.  To 
accomplish  this  you  will  need  to  build  a 
DC  power  injector  (see  Figure  1).  You 
can  think  of  a  OC  power  injector  (locat- 
ed in  your  shack)  as  a  simple  duplexer 
for  two  bands  (DC  and  RF)— it  allows 
you  to  put  DC  power  into  the  bottom 


end  of  your  coax  without  interrupting 
the  received  signal  path. 

Theory  of  Operation 

In  the  original  Ramsey  preamp  (re- 
fer to  the  schematic  that  comes  with 
the  Ramsey  kit),  the  input  from  the  an- 
tenna is  applied  through  capacitors  and 
inductors  to  the  base  of  Q1 .  These  in- 
put components  form  a  UHF  tuned 
impedance  match  from  the  input  to  Qi. 
Q1  amplifies  the  signal.  Capacitor  C4 
couples  the  amplified  signal  from  Qi  to 
the  output.  Resistors  H1  and  R2  set 
the  bias  on  Qi  to  draw  about  7  mA  of 
collector  current,  which  Is  its  best  oper- 
ating point.  Capacitor  C5  keeps  the  DC 
supply  clean 

The  Hawg  Amp  modified  design 
takes  DC  power  from  the  coax.  Since 
the  coax  center  conductor  has  12  volts 
DC  on  it.  R1  is  connected  right  to  the 
center  conductor.  Capacitor  C4  lets  the 
amplified  RF  bypass  R1  to  the  output 
coax  without  being  attenuated.  Capac- 
itor C5  is  no  longer  needed  here  and 
the  "DC  duplexing"  is  built  right  Into  the 
collector  circuit  of  Q1 .  At  the  indoor 
end  of  the  coax  (inside  of  the  DC  pow* 
er  injector),  C5  keeps  the  DC  clean  in 
the  power  injector.  Choke  L2  couples 
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Figure  7.  Schematic  diagram  of  the  modified  Ramsey  PR-40  preamp  and  the  Hawg  Amp  DC  power  injector. 
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Figure  2.  Parts  placement  of  the  modified  preamp  showing  flying  component  feeds. 


the  DC  into  the  coax  while  blocking  RF 
and  capacitor  C7  allows  RF  to  pass 
through  to  your  receiver  while  blocking 
the  DC  (many  receivers  don't  lifts  to 
see  DC  on  their  inputs), 

Hawg  Amp  Construction 

Build  the  Ramsey  PR-40  pfeamp  kit 
as  shown  in  their  instruction  manual 
with  the  following  exceptions:  Install  on- 
ly one  side  of  components  R1,  C1  and 
C4  to  the  circuit  board,  The  other  lead 
of  each  component  will  be  left  flying 
rather  than  using  the  PC  board  holes 
(refer  to  Figure  2  for  details}.  These  will 
be  the  Eeads  for  DC  power*  RF  in  and 
RF  out.  Do  not  install  C5,  it  will  be  used 
for  the  power  injector  circuit. 

Although  you  can  use  any  case  of 
your  choosing  for  the  preamp  and  the 
power  injector,  surplus  CATV  tap  box- 
es.  each  having  three  F~type  connec- 
tors were  used  to  house  the  antenna- 
mounted  preamp  and  the  power  injec- 
tor, Desolder  these  tap  boxes  and  re- 
move their  PC  boards  and  at  least  one 
of  the  F-connectors.  Save  I  he  F-con- 
nectors  and  one  of  the  territe  core 


baluns  for  use  in  the  DC  power  injector 
Remove  the  windings  from  the  existing 
balun  and  rewind  1-1/2  turns  of  magnet 
wife  through  the  holes  of  the  territe 
core  as  shown  in  Figure  3.  TTten  as- 
semble your  DC  power  injector  as 
shown  in  Figure  4.  Solder  L3.  a  piece 
of  heavy  bare  copper  wire  from  the 
center  conductor  of  the  IN  connector, 
straight  towards  (he  center  conductor 
of  the  OUT  connector.  Cut  L3  about 
w  short  of  the  OUT  connector.  Install 
C7  to  bridge  the  gap  from  L3  to  the 
OUT  connector.  L3  and  C7  should  run 


in  a  straight  line 
about  1/8"  from 
the  metal  wall  to 
form  a  transmis- 
sion line. 

Solder  the 
ground  lugs  of 
the  F-connectors 
to  the  bottom 
side  of  the  Ram- 
sey preamp  and 
install  the  board 
and  connectors 
into  your  case 
(you  may  have  to 
cut  the  corners 
of  the  PC  boards 
shown  in  Figure 
2  if  you  are  us- 
ing a  CATV  tap 
box),  Next,  sol- 
der the  flying 
leads  of  the 
preamp  (CTs 
lead  attaches  to 
the  Input  con- 
nector: C4  and 
RVs  leads  at- 
tach to  the  Out- 
put connector). 

Tune  Up 

Make     sure 

you're    getting 

the  proper  DC 

voltage  from  the  DC  power  injector.  If 

correct,  hook  it  up  to  your  preamp  and 

attach  your  antenna  to  the  preamp  and 


:■:■ 


m 


cneck  to  make  sure  you're  drawing 
around  4  to  10  mA  ot  current.  While 
observing  a  weak  TV  slgnaJ  (P2  or  P3 
signal  level  to  start  with  to  find  the  best 
peak),  adjust  L1  by  spreading  or 
squeezing  together  Its  turns  with  a 
plastic  tool  until  you  observe  the  best 
picture.  When  adjusted,  install  your 
case's  lid  and  get  ready  to  install  the 
preamp  at  the  antenna  You  can  weath- 
erproof your  Hawg  Amp  by  mounting  it 
with  the  connectors  down  with  a  smafl 
cup  or  plastic  container  for  a  rain  cover. 
RTV  silicone  rubber  makes  a  good 
rainproof  sealant  if  you  leave  a  small 
opening  at  the  bottom  of  the  boa.  If  ev- 
erything is  operating  correctly,  you 
should  now  have  a  noticeably  improved 
received  signal. 

if  you'd  like  a  kit  of  hardware  compo- 
nents and  detailed  construction  infor- 
mation for  the  Hawg  Amp  (CATV  tap 
boxes,  magnet  wire,  390  pF  capacitor 
(C?)  and  necessary  hardware — $10; 
everything  including  the  Ramsey  PR- 
40  preamp— S30),  send  a  check  or 
money  order  1o  Will  Payne  N4YWK  at 
2823  Oak  Hills  On,  Dallas  GA  30132. 

ATVNet 

If  you  are  in  the  greater  Allanta  re- 
gion, feel  free  to  check  in  with  the  Big 
Shanty  Repeater  Group.  A  weekly  ATV 
net  operates  every  Thursday  evening 
around  9  p.m.  EOT.  ATV  lalk-tn  fre- 
quencies are  144.34  MHz  simplex  as 
well  as  the  146.655  (-600,  optional 
118.8  Hz  PL)  repeater. 


Figure  3.  Balun  winding  details. 


User  Supplied 
Power  Plug 


Figure  4.  DC  power  injector  final  assembly. 
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San  Diego  Microwa\te  Group 
6345  Badger  Lake  Ave. 
San  Diego  GA  921 19 


Loran  Operation: 
Basic  Principles 

Last  month  I  had  a  lot  Of  information 
on  10  GHz  operations  to  cover  before 
the  ARRL  10  GHz  contest  took  place. 
For  me.  this  is  the  premier  microwave 
contest  {I  suppose  just  because  I  have 
fun  participating  in  it).  The  10  GHz  con- 
test is  held  on  two  separate  weekends: 
the  first  in  August;  the  second  about 
four  weeks  Later,  in  September.  Opera- 
tion is  portioned  to  these  two  week- 
ends to  equalize  the  opportunity  for 
those  participating  from  all  parts  of  the 
country.  I  try  lo  work  both  weekends, 
although  triers  have  been  weekends  in 
the  past  where  no  amount  of  power 
worked,  because  of  bad  days  for  ex- 
cessive path  loss.  Thank  goodness  for 
another  day's  attempt — it  was  much 
better. 

This  month  I'll  continue  discussing 
Loran  system  operation,  and  cover  in 
detail  how  the  Loran  system  functions 
and  what  benefits  it  can  offer  to  us  as 


VHF  and  Above  Operation 

amateurs.  Loran.  or,  more  properly, 
LORAN,  stands  for  LOng  RArtge 
Navigation,  As  I  discussed  last  month, 
as  amateurs  we  don't  need  the  naviga- 
tion aspect  of  Loran  in  our  activities, 
with  the  exception  of  using  it  to 
compute  precise  grid  square  location 
information.  Loran  provides  a  useful 
calibration  method  for  our  home  fre- 
quency counters,  I  briefly  covered  this 
application  for  frequency  control,  show- 
ing how  to  compare  the  onboard  Loran 
receiver  oscillator  referenced  to  the 
high  accuracy  standards  at  the  Loran 
transmitter  site.  I  will  gel  into  this  as- 
pect of  frequency  accuracy  later;  for 
now.  lets  get  into  what  Loran  is  and 
how  it  functions. 

The  best  description  of  Loran  I  can 
find  comes  from  a  paper  from  Ihe 
National  Institute  of  Standards  and 
Technology  in  Boulder,  Colorado,  by 
Michael  A.  Lombardi  of  the  Time  and 
Frequency  Division  (the  document  is 
a  contribution  of  the  United  States 
Government  and  not  subject  to  copy- 
right.) I  must  thank  the  author  tor  his 
simple  explanation  of  system  opera- 
tion, and  (MIST  for  making  this  docu- 
ment available. 


Third   Cycle 
Zero   Crossing 


Figure  2.  Loran-C  pulse  with  third  cycle  Identification.  (TNX  Michael  A,  Lombardi, 
NtST.) 


Loran-C  Operation 

The  Loran-C  navigation  system  con- 
sists of  nearly  20  synchronized 
"chains*  or  networks  of  stations.  These 
chains  provide  coverage  lor  most  of  the 
U.S.  Canada,  Europe,  the  North  At- 
lantic, the  islands  of  Central  and  West 
Pacific,  the  Philippines  and  Japan, 
Each  chain  has  a  master  station  and 
two  to  four  slave  stations;  M  designates 
master  and  WT  x>  Y  and  Z  designate 
slave  stations.  The  master  station 
transmits  groups  of  pulses  that  are  re- 
ceived by  the  slave  stations,  (hen  they 
transmit  similar  groups  of  pulses. 

All  Loran-C  stations  (transmitters) 
broadcast  on  the  same  carrier  frequen- 
cy, 100  kHz.  Because  of  this  the  receiv- 
er has  to  distinguish  between  signals 
from  a  number  of  different  stations. 
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Figure  1,  The  transmission  sequence  of  Lomn-C  pulses  for  master  and  slave  stations.  (TNX  Michael  A.  Lombardi,  NtST.) 


Photo  A.  In  response  to  many  questions  asking  what  my  10  GHz  SS8  rig  looks  like,  here  it  is:  a  JO  watt  TWL  The  large  bottom 
unit  is  the  power  supply  for  the  TWT  The  top  unit  consists  of  two  preamps,  a  brick  oscilfator-mixer,  and  four  coaxial  relays^ 
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Each  chain  is  identified  by  a  unique 
Group  Repetition  Rate,  GRL  The 
length  of  the  GRI  is  fixed  and  each 
chain  is  named  according  to  its  GRI 
(Divided  by  10).  For  example,  the  7980 
chain  has  a  GRI  of  79,600  microsec- 
onds. This  means  that  every  79,800 
microseconds  {approximately  12  times 
a  second)  each  station  in  the  chain 
transmits  a  group  of  pulses. 

The  GRI  must  be  long  enough  for 
each  station  in  the  chain  to  transmit  its 
pulses  and  to  accommodate  for  spac- 
ing between  the  pulses.  The  master 
station  transmits  eight  pulses  separat- 
ed by  a  1.000  microsecond  delay. 
Then,  2,000  microseconds  after  the 
eighth  pulse,  a  ninth  pulse  is  sent  The 
ninth  pulse  Is  used  to  identify  the  mas- 
ter station.  Next,  1 ,000  microseconds 
later,  the  slave  stations  Send  their  puls- 
es in  turn.  Each  slave  transmits  eight 
pulses,  separated  by  a  1 ,000  microsec- 
ond delay.  For  navigation  operation,  re- 
ception from  the  master  and  two  Slave 
transmitters  is  required. 

The  signal  from  each  Loran-C  trans- 
mute r  radiates  in  all  directions.  Part  of 
the  signaf  travels  parallel  to  the  earth; 
its  called  the  ground  wave.  Part  of  the 
signal  is  radiated  upward  and  is  reflect- 
ed off  the  ionosphere:  this  pari  is  cailed 
the  skywave,  Receiving  the  skywave  is 
less  desirable  than  receiving  Ihe 
ground  wave,  because  the  sky  wave 
"moves"  around  and  produces  a  less 
stable  frequency  (at  the  receiver).  This 
movement  is  caused  by  the  motion  of 
the  ionosphere  and  is  due  to  the  rise 
and  fall  of  the  sun.  If  you  use  the  sky- 
wave  for  frequency  calibrations,  accu- 
racy may  be  less  than  1  x  10  to  the 
tenth  per  day  or  iess  (optimum  condi- 
tions). You  will  receive  the  skywave  on- 
ly if  the  ground-wave  signal  has  trav- 
eled a  long  distance  and  is  too  weak 
and  noisy  for  the  receiver  to  track.  It  a 
receiver  is  within  1,500  miles  of  a  Lo- 
ran transmitter  you  should  be  able  to 
receive  the  ground  wave,  (If  you  have  a 
receiver  that  can  tune  to  100  kHz,  the 
Loran  sounds  just  like  machine-gun- 
like chatter,  which  is  it's  puise  string 
and  siave  transmitters. 

The  Loran-C  receiver  is  specialty 
constructed  to  look  for  this  pulse  formal 
and  it  can  distinguish  between  the  sky- 
wave  and  ground-wave  signals.  It  does 
so  by  tracking  the  third  cycle  of  a  trans- 
mitters pulse.  The  third  cycle  arrives 
early  in  the  puise  train,  making  it  easy 
to  discriminate  and  arrive  at  predictions 
based  on  this  third  cycle.  In  other 
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Figure  3.  Construction  ideas  for  a  shielded  loop  antenna  for  VLF  operation:  (a)  requires  40  spticesf  (b)  requires  simpter  IDC 
connector  with  2  male  chassis  IDCs  soldered  back-tO'back,  Upin  offset 


words,  if  the  pulse  is  of  sufficient  quali- 
ty we  can  be  fairly  certain  that  it  is 
ground- wave.  Secondly,  the  third  cycle 
has  more  ampidude  than  the  first  and 
second  cycle  in  the  pulse,  making  the 
distinction  between  signals  identifiable. 
See  Figure  1,  Loran  pulse  sequence, 
and  Figure  2.  a  single  pulse  with  third 
cycle  identified, 

I  would  like  to  infect  some  personal 
evaluations  here.  Detecting  the  third 
cycle  and  tracking  between  station  and 
differentiations  between  master  and 
slave  stations  sounds  quite  intimidat- 
ing. However  these  functions  are  ac- 
complished by  the  onboard  computer 
processor  operation  that  is  internal  to 
each  Loran  receiver.  The  operator  only 
has  to  connect  the  adapter  and  an 
IBM-type  computer  to  interface  with  the 
receiver  The  receiver  and  its  internal 
circuitry  lakes  care  of  all  the  other 
housekeeping  and  reports  back  to  the 
operator  its  wellness  or  status  value, 
This  status  value  is  printed  in  program 
step  #75,  which  Is  included  in  the  Au- 
gust 1994  "Above  and  SeyondT  column. 

This  step  prints  position  data  and 
the  "ST"  or  status  information  from  the 
receiver.  1  discused  this  as  a  certainty 
factor,  when  in  actuality  it  is  called  "STT 
or  status  value,  which  is  a  hex  number 
The  first  number  combined  with  the 
second  number  provides  a  status  when 
compared  to  the  chart  shown  in  Table 
1.  Possible  messages  are:  "88,"  mean- 
ing estimated  position,  advise  possible 
ambiguous  position ;  or  "11,"  meaning 
verified  position,  data  valid* 

Suggestions  for  an  Antenna 

I  had  hoped  to  complete  construc- 
tion of  a  active  antenna  or  test  a  loop 
type  antenna  tor  use  with  the  receiver 
we  have  available.  Lots  of  ideas  have 


surfaced  tiui  l  haven't  had  time  to  put 
them  to  the  test  Kirk  Bailey  in  Corvalis, 
Oregon,  offered  a  suggestion  on  a  loop 
antenna.  He  has  constructed  a  copper- 
shielded  loop  that  uses  40  loop  turns. 
His  approach  for  construction  is  a  novel 
one  In  that  a  40-conductor  ribbon  cable 
is  inserted  through  the  copper  tube 
sections.  At  the  bottom  center  copper 
Tr  both  ends  are  brought  out  and  con- 
nected to  standard  JDG  connectors. 
The  male  and  female  connectors  are 
connected  together  one  row  of  pins  off- 
set from  each  other.  This  effectively 
ties  almost  all  pins  in  series,  making 
the  greatest  40 -conductor  cable  to  be 
inserted  into  a  copper  loop. 

The  loop  is  about  1  meter  in  diame- 
ter and.  as  in  all  loops,  the  top  of  the 
copper  tube  is  open  at  the  top,  with  a 
gap  of  about  1 "  being  sufficient.  If  this 
were  dosed  il  would  represent  a  short- 
ed turn  and  the  antenna  would  not 
function  at  all.  Trying  to  wind  a  similar 
loop  In  other  terms  can  be  quite  diffi- 
cult—after  a  number  of  turns  are  made 
they  seem  to  bulk  up  and  it  becomes 
very  hard  to  wind  more  turns  inside  the 
copper  tube.  Other  methods  are  quite 
possible,  including  placing  a  section  of 
40-  to  50-Eead  cable  and  soldering  to- 
gether all  the  ends,  keeping  track  of  the 
Start  and  finish  and  not  having  any 
shorted  turns  which  would  be  defeat- 
ing, to  say  the  least.  The  IDC  con  nee- 
lor  method  is  a  Erttle  bulky  but  fast  and 
sure-fire  and  puts  to  use  inexpensive 
cables  that  might  be  junked,  See  Fig- 
ure 3  for  the  IDC  loop  antenna  con- 
struction method. 

Don't  forget  that  the  horizontal  toop 
is  directional  and  not  useful  for  naviga- 
tion. However,  it  can  be  useful  for  track- 
ing a  single  station  for  frequency  cali- 
bration purposes.  Another  antenna 


Table  1 ,  Status  Values 

First  Digit 

Second  Digit 

8  ■  estimated  position  initialization 

8  =  advise,  possible  ambiguous  posn. 

4  =  coarse  calculated  acquisition  position 

4  =  self -test  comp..  revert  to  zero 

2  =  calculated  position  (aii  station  position} 

2  -  hardware  /software  error 

1  =  verified  position 

1  -  data  valid 

type  being  tesled  is  a  common  loop- 
stick  placed  in  a  vertical  position,  thus 
making  the  ferrite  bopstick  "omnidirec- 
tional.™ A  similar  horizontal  I  oops  tick 
would  exhibit  directional  capabilities. 
Most  AM-FM  portable  radios  use  this 
type  of  antenna  (horizontal),  and  show 
directional  response.  The  loop  antenna 
is  similar  in  operation  to  a  loop  stick  or 
ferrite  rod  antenna  except  that  when 
the  loop  is  horizontal  it  becomes  omni- 
directional. 

I  plan  to  construct  a  Eoop  and  a  fer- 
rite antenna  for  both  my  60  kHz  WVWB 
and  100  kHz  Loran  receivers.  Test 
evaluation  will  be  reported  as  progress 
is  made.  My  TR  ACOR  model  599J  VLF 
receiver  is  what  I  use  to  receive  WWVB 
transmissions  on  60  kHz.  The  TRA- 
COR  599J  receiver  can  tune  to  99.9 
kHz,  but  it  is  prevented  by  design  from 
receiving  any  transmissions  on  100 
kHz  so  it  isn't  compatible  with  pulse 
transmissions  (Loran),  Both  the  TRA- 
COR  and  the  Loran  receiver  boards 
are  being  used  in  conjunction  with 
each  other  to  verify  how  accurate  my 
frequency  standard  is.  Normal  compar- 
isons with  the  TRACOR  receiver  show 
accuracies  to  miliihertz  at  5  MHz.  If  I 
take  a  tittle  more  calibration  time  and 
fuss,  the  system  is  capable  of  much 
better  accuracy, 

The  standard  oscillator  that  I  use  for 
my  master  reference  is  Frequency 
Electronics  Inc^s  Model  FE-1 0A  5  MHz 
master  standard.  The  FE-10  was  ac* 
quired  in  surplus  as  "DEFECTIVE,  OFF 
FREQUENCY."  according  to  the  repair 
depot's  tag.  Kerry  N6IZW  and  I  each 
obtained  identical  units,  "defective  stan- 
dards" and  recalibrated  them  in  short 
order.  We  had  hoped  that  they  were  re- 
pairable and  took  a  gamble.  The  units 
seemed  to  function  but  were  picked  up 
in  "as  Is"  condition  in  surplus.  In  this 
case  all  worked  out  well  but  it  took  time 
to  perform  calibration  due  to  settling  in, 
(baking  in)  of  the  oscillators  and  their 
multiple  ovens.  I  better  stop  here  as 
this  is  getting  into  next  month's  topic: 
frequency  counters  and  standards,  I 


can't  give  away  all  the  secrets  for  next 
month's  column  now.  but  it  will  cover 
several  frequency  counters  and  the 
main  internal  crystal  oscillator  stan- 
dards that  are  used  as  the  counters' 
reference. 

Well,  that's  it  from  here  on  Loran 
and  some  antenna  ideas  yet  to  be 
tried.  I  am  gathering  materials  to  build 
the  loop  as  I  write  this  cofumn  and  will 
report  back  on  my  progress.  If  you 
have  any  favorite  circuits  on  antenna 
components  for  VLF  applications  drop 
me  a  line  and  I'll  try  to  include  them  in 
a  future  column  to  share  with  our  read- 
ers. For  that  matter,  any  items  of  inter- 
est will  be  induded,  space  permitting, 
as  this  is  your  column  and  it's  here  to 
share  Ideas  and  promote  interest  in  our 
VHFh  UHF  and  microwave  frequencies. 
VLF  might  be  a  little  out  of  our  ope  rat- 
ing  frequency  realm,  except  for  calibra- 
tion of  test  equipment.  In  this  applica- 
tion its  a  must  as  far  as  I  am  concerned 
to  know  your  frequency  accurately. 

Mailbox 

Robert  Krieger  KA0QHV  writes  that 
he  picked  up  from  military  surplus  four 
transmitters.  Model  TCM-502BT,  manu- 
factured by  Terra  Comrn/LoraL  a  San 
Diego  Company:  and  two  C-band  om- 
nidirectional antennas,  PN  #5064,  from 
Microwave  Specialty  Co,,  also  a  San 
Diego  Company.  Robert  states  that  he 
enjoys  the  column  and  the  projects 
covered.  The  information  is  easy  to  un* 
derstand  and  informative  He  hopes 
that  I  can  shed  some  light  on  these 
mystery  boxes  he  has  packed  up.  The 
transmitters  are  marked  4.5  to  5  GHz. 
but  have  no  power  specs  or  manuals  ol 
any  sort.  Robert  would  appreciate  any 
information  or  opinions  I  may  have  con- 
cerning this  equipment,  especially  con- 
version to  ham  band  use.  Contact 
Robert  at  104  East  61st  St.  Davenport 
IA  528Q6. 

White  I  am  not  familiar  with  the 
transmitters  or  antennas,  some  basic 
product  information  about  what  Terra 
Comm/Loral  made  might  be  helpful. 
They  manufacture  several  microwave 
transmitters  and  receivers,  mostly  for 
video  transmission.  I  work  tor  Pacific 
Telephone  and  we  utilize  several  of 
their  portable  systems  for  certain  spe- 
cial events.  Power  output  Irom  these 
transmitters  was  less  than  1  watt,  most 
running  near  1 00  mW.  Without  further 
information  specifically  covering  your 
devices,  a  picture  or  a  sketch  showing 
some  of  the  units'  details  could  possi- 
bly shed  some  further  light  on  these 
units.  I  don't  have  much  to  go  on  but 
can  offer  some  speculation  on  how  to 
reverse-engineer  the  units. 

What  I  suggest  is  that,  seeing  you 
have  four  transmitters,  pick  one  candi- 
date to  open  up  and  do  some  probing 
and  non -destructive  exploration,  A 
good  deal  of  information  can  be  ob- 
tained from  the  from  pane!  markings 
giving  directions  for  circuit  operation. 
Your  letter  hinted  that  this  might  be  a 
simulator  or  beacon  of  some  sort.  Well 
if  this  is  the  case,  there  should  be  a 
lack  of  input  circuitry  for  adjustment 
and  monitoring  of  either  video  or  modu- 
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lation  of  some  sort.  The  focal  oscillator 
might  give  a  further  clue,  is  it  fixed  fre- 
quency or  something  more  elaborate? 
One  version  of  this  company's  local  os- 
cillator utilized  a  synthesizer  that  was 
capable  or  moving  about  500  to  1000 
MHz  of  coverage,  The  step  or  frequen- 
cy jumps  were  large — something  near 
3Q  1o  50  MHz  per  step,  or  channels  as 
they  called  it 

Without  getting  confused  in  the 
unit's  exact  schematic  circuitry,  make  a 
first-shot  evaluation  at  a  block  diagram. 
Try  to  identify  the  local  oscillator  cnain 
and  make  a  rough  guess  at  its  frequen- 
cy. Next,  give  a  shot  at  the  mixing 
scheme.  If  it  has  video  transmission  if 
has  to  handle  baseband  video  or  an  IF 
type  of  signal,  and  that  is  usually  at  70 
MHz  in  most  systems  that  use  RF 
rather  than  video  directly.  Then  1  would 
give  the  transmit  RF  chain  a  shot.  The 
thing  here  is  to  look  for  heat-sink  de- 
vices. One  possible  trick  here  is  that 
some  of  these  systems  that  I  have  run 
across  do  not  have  power  devices 
feeding  the  antenna.  By  that  I  mean  a 
VHF  power  amplifier  we  couple  out  of 
the  output  Stage  directly  to  a  coupling 
circuit  to  the  antenna.  In  some  of  these 
early  microwave  transmitters,  especial- 
ly those  with  higher  power  outputs, 
there  were  not  many  devices  that 
would  work  at  5  GHz  eight  or  ^  0  years 
ago  in  those  designs.  What  they  did 
was  develop  power  at  a  lower  frequen- 
cy, say  half  or  one-third  frequency  and 
use  a  diode  (varactor)  multiplier  for  the 
final  output  stage. 

These  are  no  more  than  an  educat- 
ed guess,  but  I  hope  they  can  give  you 
a  starting  point  to  determine  what  you 
have.  It  is  certainly  interesting  and,  had 
I  been  given  the  opportunity  io  pick  jp 
the  material.  I  would  have  done  so,  as 
long  as  I  didn't  have  to  mortgage  the 
farm. 

Jim  Kocsis  WA9PYH  picked  up  (a! 
Dayton)  a  Micro  Electronics  Technolo- 
gy CU201t  (Mfg.  1986)  INMARSAT, 
whose  approximate  frequency  of  oper- 
ation is  1600  MHz.  Jim  wants  to  use 
this  for  GOES  reception  at  1691  MHz, 
He  tried  the  manufacturer,  but  they 
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have  no  records.  The  unit  has  an  exter- 
nal local  oscillator  in  a  block  of  alu* 
minum,  with  four  tuning  stubs  and  three 
coupling  adjustments  tied  to  a  brand- 
band  IF  amplifier  Jim  is  currently  build- 
ing an  antenna  using  a  coffee-can  feed 
and  a  five- foot  dish  for  his  1691  system 
for  GOES  weather  reception.  If  you 
have  any  information  on  this  unit  for 
Jlmh  contact  him  at  2217  Hidden  Oaks 
CL  South  Bend  IN  46628. 

That's  il  tor  this  month.  I  hope  my 


treks  through  surplus  land  are  interest- 
ing to  you.  Sometimes  I  find  items  in 
quantity  sufficient  to  supply  those  inter- 
ested  in  them  before  they  become  ex- 
tinct. J  try  to  ptck  up  these  items  so 
they  don't  disappear  before  we  ama- 
teurs can  fully  implement  them.  I  have 
received  many  letters  thanking  me  for 
making  these  items  available  to  others. 
I  hope  that  t  will  be  able  to  continue  to 
locate  interesting  amateur  VHF  UHF 
microwave  home-brew  items  directly  or 


indirectly,  if  the  items  are  out  there  I 
want  to  tell  you  about  them,  wherever 
they  night  be,  to  help  you  hoftJ  the  cost 
down  in  project  construction.  The  main 
goal  1  have  always  had  is  amateur  con- 
struction and  enlightenment  about  the 
operation  of  circuits.  As  always.  I  will 
be  glad  to  answer  questions  pertaining 
to  this  months  topic  and  other  mi- 
crowave related  subjects.  Please  send 
an  SASE  for  a  prompt  response.  73 
Chuck  WB6IGR 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  (  .  1-800-274-7373 


Low!  Plice,  Advanced  full-Featured 
^Software  arid  Hardware  Wutions 

OFS  WeatWFAX 

High  Performance       j        J*ho^f,FaX 

Satellite  Weather  ~        [g/|  9)  847-4545 

▼  *  6404  bkerest  0. 

Rof*gh,  NC  2761 


The  Bttl  in  PC  based  Hifl+i  Quality  APT  Weothef  Mite  Ihkw 


Advanced  Capture  Board 

Remove  Dappler  bemfrng 
Self  test  modes  verify  optf  ol«m 
FCC  Port  1 S  Class  9  certified 

Contains  both  AM  and  FM  decoders 
Ultra  lost  2«s  A/D  converter 
Automatic  Goin  Lock  (AGL) 
Maintains  Frame  Sync 

Full  Function  Software 

Stand  alone  □rrirnction 

Ephemeris  based  worfdwde  [frapofctr  d  mop 

and  latitude  longitude  overlay 
Distance  &  direction  measurement  tool 
Extensive  image  processing  toolbox 


•  UDDER-LINE  USERS!  • 

Try  the  new  WA1 FFL  LADDER-LOC  (TM) 
Center  Support  With  Molded-ln  Strain 
Relief  (Patent  Pending).  Custom  Crafted 
for  450-Ohm  Ladder  Line;  Nylon  Bolts 
Included, 

yllitfj   plus  shipping 
(Priority  Mail  is  £3  0O) 

Available  From:  The  Wireman,  Inc^ 

261  Pittman  Ffci.Landrum  SC  29356 .  &GOT27-9473 


WA1FFL,  JAMES.  D.  HAGERTY 

64  Nonquit  Lane  Tiverton  Rl  02878 

401-624-4739 
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Numb* 

Ask  kaboom 


Number  21  on  your  Feedback  card 


Michael  d  GererKBlUM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

The  Ham  At  Play 

We  hams  love  to  build  things!  At 
least,  many  of  us  do.  I  don't  care  how 
much  DX  you  chase,  there's  |ust  noth- 
ing tike  the  thrill  of  making  an  electron- 
ic gadget  of  some  kind  and  seeing  it 
work.  (Then  again,  there's  nothing  like 
the  frustration  of  seeing  it  not  work!) 
When  we  ponder  building,  we  usually 
think  in  terms  of  a  project  from  a  mag* 
azlne  or  a  book.  Or.  perhaps,  even  a 
kit;  kttbuilding  seems  to  be  making 
something  of  a  comeback,  as  evi- 
denced by  the  growing  number  of  kit 
providers.  Heath  kit  may  be  gone,  but 
their  spirit  lives  on  in  newer  kit  compa- 
nies like  Ramsey  and  Radiokit 

There's  another  kind  of  home-brew- 
ing, though,  and  thfs  month  we're  go- 
ing to  explore  it,  I  like  to  think  of  it  as  a 
kind  of  pfay,  In  this  type  of  building, 
when  you  begin,  you  don't  know  exact- 
ly with  what  you're  going  to  end  upf 
it's  less  like  science  and  more  like  art. 
Yup,  you  start  with  no  schematic,  no 
plans,  no  instructions,  nothing.  You  just 


Your  Tech  Answer  Man 


decide  what  you  want  to  make  and 
start  making  it!  Can  you  reafly  do  that? 

Have  At  ft 

Yes,  you  can  Honest.  So,  how  do 
you  start  from  scratch  and  come  out 
with  something  useful?  The  first  thing 
you  need  to  decide  is  what  it  is  you 
want  to  make,  That's  the  easy  part. 
The  harder  part  is  selecting  a  viable 
approach.  There  are  lots  of  ways  to 
make  any  given  circuit.  Depending  on 
what  it  is  you  want  it  to  do.  there  could 
be  dozens  of  approaches  which  might 
work.  But,  before  you  even  get  that  far, 
it  pays  to  take  a  look  at  what  you  have 
handy. 

Le  Boxe  de  Junque 

When  you  start  from  ground  zero, 
you  really  can't  go  ordering  parts,  be- 
cause you  have  no  idea  what  you 
need!  So.  take  a  look  at  your  junk  box, 
parts  bins.  old.  scrappable  boards  and 
Such,  and  Iry  to  formulate  a  circuit 
concept  that  fits  tnto  at  least  some  of 
what  you  have.  If  you  want  to  make  a 
power-MOSFET  RF  amp.  It  would  pay 
to  have  some  MOSFETs  hanging 
around.  On  the  other  hand,  if  you  only 
need  a  ha  If -watt  output  perhaps  those 


RADIO  ELECTRONICS 

MADE  EASY  —  NO  SHORTCUTS!! 

>-  BOOKS  FOR  THE  SERIOUS  STUDENT 

OF  ELECTRONICS 

—  Excellent  for  self  and  classroom  studies 

—  Material  used  to  train  thousands  ot  Electronic  Technicians 

5-  NINE  BOOKS  —  TOO  MUCH  MATERIAL 

FOR  ONE  BOOK!! 

—  Detailed  and  packed  with  illustrations 

1 .  MA  TTER,  ENERG  Y  AND  DIRECT  CURRENT 

2.  ALTERNATING  CURRENT  AND  TRANSFORMERS 

3.  ELECTRONIC  TUBES  AND  POWER  SUPPLIES 

4.  SOLID  STATE  DEVICES  AND  POWER  SUPPLIES 

5.  AMPLIFIERS 

6.  WAVE-GENERATION  CIRCUITS 

7.  PROPAGATION,  TRANSMISSION  LINES  AND  ANTENNAS 

8.  AMPLITUDE  AND  PHASE  MODULATION 

9.  MICROWAVE 


$11 


i/0  63 Cn  puiss&h 

30-Day  Money-Back  Guarantee 

Call  Today:1  800-300-3294  ext/sec  6137 

(Please  Indicate  Book  Title  or  Number) 

MC/VISA  ACCEPTED  or 
SEND  CHECK/M.O,  (NO  C.O.D.)  TO: 

LATHROP  PUBLICATIONS 

P.O.  BOX  207 
UPPER  MARLBORO  MD  20773 


2 N 222 2 As  might  do  some  good,  and  it 
might  be  worth  rethinking  the  design 
to  accommodate  tnem.  especially  if 
the  nearest  MOSFET  is  an  800-num- 
ber  and  two  weeks  away. 

If  you're  primarily  an  RF  builder, 
you  probably  ought  to  have  some 
toroid  cores  and  small,  enameled  wire 
for  making  those  Interstage  transform- 
ers, filters  and  such,  I J  you're  into  re- 
ceive re.  dual-gale  MOSFETs  and  mix- 
er diodes  will  be  right  up  your  alley  Ot 
course,  if  VHP,  UHF  and  above  are 
your  thing,  you  need  the  specialized 
kinds  of  parts  those  frequency  ranges 
demand,  such  as  surface-mount  "chip* 
caps  and  monolithic  microwave  ampli- 
fier ICs.  For  the  kinds  of  things  f  like  to 
build,  a  good  stock  of  4000-senes 
CMOS  chips  is  essentia l  Some  small 
transistors,  an  FET  or  two,  and  a  nice 
selection  ot  resistors  and  capacitors 
round  out  the  goulash.  Sure,  I  don't  al- 
ways have  what  I  want,  but  at  least  I 
can  get  started  most  of  the  time. 

Once  you  have  some  parts  at  arm's 
reach,  you  need  something  to  put 
them  on.  For  audto  and  low-lrequency 
RF  gadgets,  those  "pTOloboanf  bread - 
boarding  systems  are  absolutely 
great.  They  have  rows  of  holes  into 
which  you  can  push  component  Eeads, 
so  you  don't  have  to  solder  anything. 
Believe  me,  when  you're  designing 
from  scratch,  the  last  thing  you  want  to 
do  is  solder,  because  you  11  be  chang- 
ing your  circuit  arrangement  around 
many  times.  Unfortunately,  proto- 


boards  also  have  a  great  deal  of  ca- 
pacitance and.  therefore,  capacitive 
coupling  between  !he  rows  of  holes. 
Up  to  a  megahertz  or  two  you  can  live 
with  it.  but  beyond  that  It  starts  to  get 
really  noticeable. 

Grunge 

Along  with  all  that  coupling  comes 
noise.  As  I  mentioned,  I  often  work 
with  CMOS  logic.  Even  though  CMOS 
is  inherently  very  low  in  power  con- 
sumption, the  switching  transients  do 
tend  to  show  up  on  other  signals  when 
I  use  a  protoboard-  In  a  complicated 
circuit,  it  can  lead  to  pulse  jitter  and  alt 
kinds  of  weird  circuit  interactions.  So, 
is  there  an  alternative? 

There  are  several,  but  none  is  as 
easy  to  use  as  the  protoboard.  You 
can  buy  special  PC  boards  which  have 
rows  of  copper  squares,  all  isolated 
from  each  other.  You  solder  the  parts 
to  tii e  squares  and  then  solder  wires 
from  one  to  the  other  But.  as  1  men- 
tioned.  soldering  is  a  real  pain  with 
this  kind  of  work,  so  I  try  to  avoid  us- 
ing this  system.  Still  I  have  had  sue- 
cess  with  it  in  situations  where  the 
grunge  level  on  a  protoboard  was  lust 
too  high,  You  also  can  use  good  old 
perfboard.  Thrs  stuff  just  has  holes,  no 
copper.  You  stick  the  parts*  leads  in 
the  holes  and  solder  from  one  lead  to 
the  other,  t  bate  designing  this  way  be- 
cause making  changes  is  very  awk- 
ward, ButT  ii+s  great  for  building  proto- 
types of  things  youTve  already  perfect* 


TRANSMITTER  LOCATION 


Direction  Finding  System 
Tracks  Down 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters  & 
Ceil  Sites 


Models  available  with 
computer  interface, 
synthesized  speech, 
for  fixed  or  mobile 
use,  covering  50  MHz 
to  1  GHz.  Call  or  fax 
for  details 


■  r  i 


OOPPU*  SYSTEMS.  «C. 

^[eS,  4^-9755 
Tel:  1fioi)  *°      l295 


CIRCLE  197  ON  READER  SERVICE  CARD 


CIRCLE  13  ON  READER  SERVICE  CARD 
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ed  on  tfie  protoboard.  It's  slow,  but  you 
can  make  reliable,  small  assemblies 
with  this  technique,  and  they're  pretty 
indestructible. 

And,  let's  not  forget  "dead-bug" 
construction,  so  named  because  of 
the  resemblance  of  the  upside-down 
parts  to  deceased  insects  with  their 
legs  in  the  air  Again,  this  involves  sol- 
der, but  it  lets  you  make  things  that  will 
operate  at  fairly  high  frenquencies 
without  trouble,  as  tong  as  you  keep 
the  leads  short.  And.  if  you  don't  wrap 
the  leads  around  each  other.  It's  not 
hard  to  heat  em  up  and  pull  'em  apart 
to  make  changes.  When  developing 
RF  circuits.  I've  used  the  dead-bug 
style  for  the  higher-frequency  stages, 
and  laid  the  whole  mess  nexl  to  my 
protoboard  so  I  could  use  it  for  the 
lower-frequency  stuff.  Naturally,  there's 
no  ground  plane  with  this  style  of  con- 
struction, and  sometimes  that  can  be 
a  problem. 

Another  prototyping  technique 
that's  often  overlooked  is  wire -wrap- 
ping. To  wire-wrap,  you  attach  parts  to 
posts  placed  tike  pegs  on  a  board. 
Then,  you  use  a  wire-wrapping  gun  in 
conjunction  with  some  very  fine,  insu- 
lated wire  and  simply  connect  the 
dots:  (he  gun  makes  a  very  tight  wrap 
around  the  square  pegs,  automatically 
cutting  through  the  insulation  to  make 
a  good  connection.  This  system  has 
been  very  popular  for  digital  circuitry 
because  logic  circuits  often  have  a 
tremendous  number  of  connections, 


and  it  s  easy  and  fast  to  whip  them  to- 
gether with  the  gun.  Unfortunately,  you 
wind  up  with  a  real  rats  nest  under  the 
board,  and  tracing  out  a  mistake  or 
making  a  change  can  be  extremely 
frustrating  and  difficult.  For  that  rea- 
son, I  hate  wire- wrapping  and  avoid  it 
for  development  work. 

No  matter  what  style  of  construc- 
tion you  use  to  test  your  circuit  con- 
cepts, it's  a  good  idea  to  use  busses 
for  your  power  and  ground  leads.  It  re- 
ady cuts  down  on  the  noise  problem. 
Also,  donl  forget  some  bypass  capaci- 
tors. A  big  electrolytic  in  parallel  wilh  a 
few  ceramics,  placed  right  where  the 
power  enters  the  board,  really  can 
help.  Also,  if  you  still  have  noise  prob- 
lems, bypass  the  power  going  to  each 
stage  or  IC  wilh  more  capacitors.  For 
logic  circuits,  a  0,1  uF  bypass  can  do 
wonders  In  reducing  switching  tran- 
sients1 induction  into  the  DC  supply 

Where  To  Start? 

Ifs  crucial  that  you  have  test  equip- 
ment and  tools  which  are  up  to  the  job 
youYe  attempting.  I've  wasted  many, 
many  an  hour  trying  to  diddle  some 
timing  circuit  or  tuned  stage  into  work- 
ing, all  to  no  avail  because  I  didn't 
have  the  right  meter  or  whatever.  Trie 
most  important  tool  you  can  have  is  an 
oscilloscope.  Even  though  "scopes 
don't  give  you  the  accuracy  and  preci- 
sion of.  say,  a  frequency  counter  or 
digital  voltmeter,  they  can  m  you  see 
things  you  just  can  X  see  any  oiher 


way.  Often,  wtien  DVM  measure menis 
look  good  but  the  thing  just  won't 
work,  a  glance  at  the  "scope  instantly 
makes  the  problem  clear.  A  good  volt- 
meter is  a  must,  though.  Now  and 
then  the  old,  analog  style  of  meter  will 
do  more  for  you  than  a  DVM,  Most  of 
the  time,  however,  the  digital  meter  is 
far  more  useful,  I  still  have  an  analog 
meter,  but  I  rarely  use  it  anymore,  If 
you  often  make  radio  gear,  a  frequen- 
cy counter  is  great.  For  tuned  circuits, 
a  dip  meter  is  very  useful  and  I  don't 
know  why  they've  gone  out  of  fashion; 
they  tell  you  where  any  tuned  circuit  Is 
resonating. 

Good,  clean  DC  power  is  some- 
thing you  just  can't  do  without  From 
the  type  of  project,  you  should  have  a 
sense  of  how  much  current  you'll 
need.  For  all  but  power  amplifiers,  a 
couple  of  amps  at  12  volts  should  be 
fine.  Heck,  for  little  CMOS  gadgets,  of- 
ten 100  mA  is  more  than  you  need.  A 
regulated,  variable  power  supply  is 
great.  But,  if  you  don't  have  one,  con- 
sider using  a  three -terminal  regulator 
right  on  your  project's  board  They're 
cheap  and  simple,  and  they  do  a  great 
job.  often  allowing  you  to  use  a  sur- 
plus AC  adapter  for  cheap  DC. 

OK,  you've  selected  a  construction 
method,  and  you  have  good  tools  and 
some  parts.  What  now?  Well,  obvious- 
ly you  must  know  something  about  the 
basic  configuration  of  the  circuit  you 
want  to  build.  If  it's  a  receiver,  is  it  a 
superhet?  A  direct-conversion?  A 


TRF?  OrT  if  it's  a  logic-based  gadget  of 
some  kind,  what  are  its  Inputs  and  out* 
puts  supposed  to  do? 

f  find  that  level  conversion  and  tim- 
ing circuits  are  the  ones  which  give 
the  most  trouble,  so  I  usually  do  them 
first.  For  instance,  if  you're  making  a 
receiver  that  has  an  oscillator,  or  a 
transmitter,  I  suggest  getting  the  oscil- 
lator to  work  first.  Then,  deai  with  the 
front  end.  driver  amp  or  what  eve  r's 
left.  Once  you  know  you  have  the  re- 
quired signals  ready  to  go.  it  should  be 
a  simple  matter  to  hook  it  all  up  with  a 
mixer  and  an  amplifier,  or  whatever 
else  is  required.  I  know,  famous  last 
words.  It  never  works  out  that  way. 
does  it? 

If  it's  a  logic  circuit,  you  probably 
have  an  input  of  some  kind  which 
must  be  conditioned  before  its  levels 
will  match  the  logic  device's.  With 
standard  CMOS,  the  level  isn't  as  criti- 
cal as  it  is  with  LSTTL  and  other  volt- 
age-sensitive logic  familfes.  But.  you 
may  still  need  an  amplifier  stage  or 
two,  or  perhaps  some  dipping  diodes, 
to  get  things  to  match  up.  I  find  that 
logic  gadgets  usually  must  be  de- 
signed from  input  to  output,  because 
each  stage  influences  the  next  in  ways 
I  just  can't  simulate.  I  need  the  previ- 
ous stage  to  work  out  the  next  one. 

Next  time,  we'll  take  a  look  at  some 
actual  decisions  you  might  make  re- 
garding  choice  of  components  and  cir- 
cuit configurations.  Until  then,  keep 
pfaying*  and  73  de  KB1 UM. 


CAT-300  Repeater  Controller    | 


Attention  Repeater  Owners 

Ftmtty  a  repeater  controller  m&t  a  77  voice  synthesizer  and  fall 
feature  autopatch  incredibty  priced  at  $299. 00. 

Features  Include: 


f  Voice  Synthesizer 
S  Twelve  Voice  Messages 
f  Two  Voice  Identifiers 
S  Full  Feature  Autopatch 
/"  User  Speed  Dials 
SDTMF  Key  Pad  Test 
SDTMF  Repeater  Access 
S{56}  Control  Functions 
S Remote  Control  Switches 
S  DVR  Controller  Ready  ■ 


y  (412)  Word  Vocabulary 

J  Female  Voice  A  Sound  Effects 

S  CW  Identifier 

S  Reverse  A  utopatch 

S  Emergency  Speed  Dials 

S  Programmable  Courtesy  Tones 

S  DTMF  Repeater  Muting 

f  Programmable  Codes  and  Timers 

f  Hardware  Logic  Inputs 


*  (Requires  MF-IOOO  Serial  Interface  Card  $39.00} 

Write  or  Call  for  a  brochure  describing  the  CA  T-300  Controller t 
including  schematic,  voice  word  list,  and  control  Junctions. 

CAT-300  Controller  Board  $299 M  Wired  and  Tested 


Computer  Automation  Technology y  Inc. 

4631  N.W.  31st  Avenue,  Suite  142, 
Fort  Lauderdale,  Florida  33309 

(305)  978-6171 


ID  8  Automatic  Morse  Station  Identifier 

Compatible  with  Commercial,  Public  Safely,  and  Amateur  Radio 
applications,  Uses  mciude  Repeater  identifiers.  Base  Station  identifiers. 
Beacons,  CW  Memory  Keyers.  etc  Great  for  FCC  ID  Compliance, 

•  Miniature  in  size.  1.85'V  12**0.35" 
»  Totally  RF  immune 

•  All  connections  mad*  wiifi  mtttffliniaiuit  plug  and  socket  wirh  color  cooed  wires  attached 

•  CMOS  microprocessor  try  tow  voltage,  tow  cuntm  operation  6  lo  2D  VDC  unregulated  at  6mj 

•  Low  tistptian.  tow  irpetiarm  aqustaate  sinewave  output  0  id  4  wis  peak  \a  peak 

•  Crystal  controvert  tor  high  accuracy 

•  Transmitter  PIT  ouDut  (to  kev  transmits  while  iD  «s  Dang  sent*,  is  an  open  coftector 
transistor  thai  will  handle  90  VDC  at  aOQma. 

•  Field  programmable  with  SUPPLIED  keyboard 

•  Ccnhrmaiion  tone  to  indicate  accepted  paramelet  plus  tones  to  indicate  programming  ermr 

•  AH  pmgmnming  is  shred  in  a  nor  volatile  EEPRCM  which  may  be  alvad  at  any  time 

•  liessage  Kntfh  w  300  cteacfcrs  tong. 

•  tigger  ID  with  acfcw  tog*  or  tow 

•  inh.mt  10  with  active  high  cr  tow  Will  fetf  off  ID  until  channel  is  clear  ol  Traffic 

•  Generates  repeater  courtesy  lane  al  end  ot  user  transmission  it  enaoled. 
«  Double  si  dec  lape  and  mounting  hardware  suppled  'or  quick  muunting. 

•  Operating  temperature  range.  -30  degrees  C  la  +  65  degrees  C. 

•  Ful?  one  year  warranty  when  returned  la  the  factory  tor  <eoat* 

•  iTvneoate  One  day  dftiwry 

Programmable  Features 

•  Eight  programmable,  seieciable.  messages, 

•  CW  speed  from  1  to  99  WPM 

•  ID  interval  timer  from  h99  minutes 

•  tD  noW  oft  timer  hum  0-99  seconds 

•  CW  tone  frequency  from  f  30  ft?  to  300C  hj. 

•  From  pctztt  dfetiy  ooenof  from  d  to  9  9  seconds 

•  CW  or  ¥CW  opefatiofj. 

$89.95  each 

programming  keyboard  included 

COMMUNICATIONS  SPECIALISTS.  INC. 

42%  WEST  TAFT  AVENUE  •  ORANGl    CA  32*65*296 
{714}  998  362  J  *  FAX  (714}  974-3420 
Entire  USA,  {800}  854  OUT  ■  FAX  (800}  424  3420 
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Number  22  on  your  Feedback  card 


m  j0*  Numoer  &  on  your  i-eeaca 

73  INTERNA  TIONAL 


Amm  Johnson  N1BAC 
43  Old  Homestead  Hwy. 
N.  Swanzey  NH  03431 

Notes  from  FN42 

As  \  am  working  on  this  column,  the 
Won't!  Cup  Soccer  matches  are  being 
televised.  Vm  trying  to  figure  out  which 
is  more  distracting,  the  TV  or  the  infor- 
mation provided  by  your  Hambas- 
sadors.  But,  somehow,  i  will  survive 
and  finish  this  column. 

Also  this  month  the  first  of  the  last 
two  installments  from  David  Cowhig,  73 
Hambassador  to  Okinawa.  We  win  cer- 
tainly miss  his  personal  observations 
from  the  beautiful  island  of  Okinawa. 
but  after  a  trip  back  to  the  US.  for  con- 
sultations in  Washington.  0.C.,  and 
some  home  leave,  he  wilt  move  to  Tai- 
wan and  wilt  continue  his  submissions 
from  there.  Have  a  great  break.  Davtd. 
you  deserve  ill  Note  David's  new  ad- 
dress! 

Also  with  David  in  mind,  I  was  sur- 
prised to  see  one  gentleman's  name 
mentioned  twice  as  t  was  working  on 
the  column,  in  two  different  contexts. 
Masayoshi  Ebisawa  J  At  DM,  IARU  Liai- 


son Officer  and  Director-General  of 
JARL,  sent  a  FAX  concerning  new  fm* 
quencies  in  Japan,  and  then  David 
Cowhig  mentioned  that  he  met  Mas  a 
when  David  visited  JARL  Headquarters. 
Masa  gave  David  one  of  his  cards 
which  is  vary  special  It  is  one  of  Hoku- 
sai's  36  views  of  Mt.  Fuji  It  is  being 
printed  in  the  column  for  your  enjoy- 
ment 

Next  month,  completion  of  Davids 
and  Rick  Nui's  articles,  more  informa- 
tion from  Bill  Meara  in  the  Dominican 
Republic.  Lorbie  Gaston  in  the  Philip- 
pines, and  other  info  from  around  the 
world. 

lis  now  time  to  get  on  with  the  great 
news  provided  by  some  of  your  Ham* 
bassadors-  Without  further  adot  73 1 
AmieNIBAC* 

Roundup 

Japan  FAX  from  The  Japan  Amateur 
Radio  League,  Inc.  (JARL):  I  am  most 
pleased  to  announce  that  on  May  20, 
1994,  the  Japanese  Ministry  of  Posts 
and  Telecommunications  has  officially 
given  permission  for  use  of  the  follow- 
ing frequency:  3,747-3.754  kHz,  It  is  to 
be  noted  therefore  that  the  following 


segments  can  now  be  used  within  the 
3,5  MHz  band,  by  Japanese  radio  ama- 
teurs: 3,500-3,575  kHz.  3.747-3.754 
kHz,  and  3,791-3-805  kHz 

We  ask  all  amateurs  the  world  over, 
from  now  on.  to  please  watch  for  JA's 
new  band:  3J47-3.754  kHz.  Masa  Ebi- 
sawa JA1DM,  IARU  Liaison  Officer, 
[JARL  P0  Box  377,  Tokyo  Central  Fost 
Office,  100-91,  Japan;  Tel:  +81-3-5385- 
3706;  FAX  +81-3-3943-8282.) 

Malaysia  Downloaded  from  packet, 
from  9M2SS  via  VK2AGE: 

LATEST  UPDATE  SEANET  94 
22ND     SEANET    CONVENTION     11-13 
NOVEMBER,  1994 

VENUE:  D'VlLLAGE  RESORT,  MALACCA 
(MALAYSIA) 

WELCOME  TO  SEANET  '94  IN  HISTORIC 
MALACCA  {ALSO  SPELT  MELAKA),  IT  IS 
OUR  PLEASURE  TO  INVITE  AND  WEL- 
COME YOU  TO  SEANET  '94  AS  WELL  AS 
TO  FASCINATING  MALAYSIA.  WE  HOPE 
VOUR  PARTICIPATION  IN  SEANET  '94  AND 
YOUR  VISIT  TO  MALAYSIA  DURING  VISIT 
MALAYSIA  YEAH  1994  WILL  BE  MOST 
MEMORA9LE  AND  CHERISHED  HIGH- 
UGHT  OF  THE  YEAR  FOR  YOU. 
CONVENTION  REGISTRATION  FEE  FOR 
SEANET  94  IS  RMt&O  FEH  PERSON.  AND 
INCLUDES  CITY  TOUR  AND  MOST  MEALS, 
EXCLUDING  TRANSFER  FROM  AIRPORT/ 
HOTEL/AfRPORT. 
ACCOMMODATION  REGISTRATION: 
OFFICIAL  HOTEL  D  VILLAGE  RESORT.  AV- 
ER KEROH,  75459  MALACCA  ACCOMODA- 
TION MOTEL  CHALET  RM100  STANDARD 
CHALET  RM130  SUITE  CHALET  RM160 
SINGLE/DOUBLE.  ALL  ROOMS  ARE  AIR 


CONDITIONED.  RATES  QUOTED  ARE  IN 
MALAYSIAN  HINGGIT  |RM)  AND  IS  ON  A 
PER  NIGHT  BASIS  INCLUSIVE  OF  SERVICE 
CHARGE.  GOVERNMENT  TAX  AND  TWO 
BREAKFASTS.      ALL      PAYMENTS      IN 
MALAYSIAN    RINGGiT    (RM)    N.8.    EX- 
CHANGE RATE  JN  MAY  >94  IS  APPROXI- 
MATELY US1  «  RM  Z.7L 
MODE  OF  PAYMENT-  MONEY  ORDERS 
BANK  DRAFT/BANKER'S  DRAFT  JN  THE 
NAME  OF  IWAFrrS-SEANET' 
CONVENTION  PROGRAMME 
FRIDAY.  NOV  11 

SEANET  "94  REGISTRATION  10AM-S  PM, 
OFFICIAL  LAUNCH  BY  THE  RIGHT  HONOR- 
ABLE CHIEF  MINISTER  OF  MALACCA  WITH 
A  GRAND  WELCOME  DINNER  SPON- 
SORED BY  THE  MALACCA  STATE  GOV- 
ERNMENT. PARTICIPANTS  WILL  ALSO  BE 
TREATED  TO  A  CULTURAL  SHOW. 
SATURDAY,  NOV  12 

THE  PROGRAMME  WILL  INCLUDE  A  CON- 
DUCTED TOUR  OF  HISTORIC  MALACCA. 
SHOPPING  TRIPS  FOR  SPOUSES/CHIL- 
OREN  OF  PARTICIPANTS  AND  TECHNICAL 
SESSION  FOR  SEANET  94  PARTICIPANTS 
A  BANQUET  IS  SLATED  FOR  THE  NIGHT 
WITH  SING-ALONG  AND  LUCKY  DRAW 
SESSION. 
SUNDAY  NOV  13 

A  PLENARY  SESSION  HOSTED  BY  MARTS 
WILL  BE  HELD  IN  THE  MORNING.  THE 
VENUE  FOR  SEANET  ^95  WALL  BE  DECID- 
ED AT  THIS  SESSION.  THERE  WILL  BE  A 
FAREWELL  LUNCH  BEFORE  HOST  BIDS 
*SELAMAT  JALAN'  (FAREWELL)  TO  ALL 
PARTICIPANTS  DURING  THE  CONVEN- 
TION MARTS  WILL  OPERATE  STATION 
WITH  A  CALLSIGN  9M0SEA. 
ARRIVING  MALACCA;  THERE  ARE  NO 
SCHEDULED  COMMERCIAL  FLIGHTS  INTO 


HEIGHTS 

TOWER  SYSTEMS 

^      ^    Come  up  to  a  higher  level  with 
Heights,  the  name  that  says  it  all  .  .  . 

4  Self-supporting  tapered  towers 
to  144  ft  at  70-80  mph  winds. 

A  Super-duty  Crank-up  Towers  to  1 16  ft, 

k  Fold-Over  Kits  &  Motorized  Options 

A  High  ("Heights")  Standards  in 
DESIGN  and  QUALITY  .  .  , 
Compare  to  other  brands  -  the 
differences  are  astounding! 

A  Flexible  and  easy  installations 

9505  Groh  Road  Bidg.  70E 

Grosse  He,  MI  48138  fP* 

(313)662-6711 

Pioneers  In  aluminum  tower  manufacturing 

~  since  1959  ~ 


1691  MHz  Weather 
Satellite  System 


1691  MHz  Hemt  Pre*amp. 
mode)T$*169l-P.  Amp 

1961  MHz  Receiver 
model  TS-1 691 -Recvr 

Decoder  Board  &  Software 
model  TS-VGA-SAT4 

Low  Loss  Coaxial  Cable  (65ft) 
with  connectors. 

other  lengths  available 

Track  II  Satellite  Orbital  Program. 
Tracks  ALL  satellites,  work*  map, 
print  out 

1691  MHz  Loop  Yag!  Antenna 
fnocfcH  1691-LY(N) 


$250 


$450 


S349 


$65 


$99 


$99 


Demonstration  Disc  (IBM-PC  VGA  compatible) 
Of  signals  recorded  from  WX-SAT  system,     S3 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


Mf-Ch 


SI 


SPECTRUM  INTERNATIONAL,  INC. 
Post  Office  Box  1084,  Dept  S 
Concord,  Mass.  (11742,  U.S JL 
Phrjne:  (50fl)  263-2145 
Fax:  (508)  263-7000 
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THE  CITY  OF  MALACCA.  ARRIVALS  INTO 
MALACCA  VIA  THE  MAUWSJAN  CAPITAL 
CKTY  OF  KUALA  LUMPUR  IKLJ  IN  THE 
NOHTH  AND  SINGAPORE  IN  THE  SOUTH 
ARE  BY  THE  EXCELLENT  AND  SCENIC 
NORTH-SOUTH  PLUS  EXPRESSWAY. 
ROAD  TRAVEL  TIME  FROM  KL  IS  ABOUT  2 
HOURS  (200  KM]  AND  FROM  SINGAPORE 
4  HOURS  {400  KM^,  A  SUfTABLE  TRANS^ 
FER  FROM  KL  AfRFQRT/HOTEL  WiLL  BE 
ARRANGED  PROVIDED  ADVANCED  INFOR- 
MATION IS  SUPPLIED,  GROUP  TRAVEL  IS 
ENCOURAGED  COST  OF  TRANSFER  tS 
ON  PARTICIPANTS  ACCOUNT 
MALAYSIAN  AIRLINE  IS  THE  OFFICIAL 
CARRIER.  SPECIAL  FARES  AVAILABLE 
FOR  REGISTERED  PA RTtCJ PANTS  BEFORE 
SEPTEMBER  *5  ALL  CORRESPONDENCE 
TO:  SANGAT  SINGR  SW2SS.  ORGANISING 
SECRETARY.  SEANET  34  SECRETARIAT. 
Ill  JLN,  TERASEK  LAPAN,  BANGSAR 
BARU,  59100  KUALA  LUMPUR  (MALAYSIA^. 
CONTACT  NUMBERS:  TELEPHONE:  (603) 
256  1571  FACSIMILE:  (603).  253  737a 
YOU  MAY  ALSO  CHECK  INTO  SEANET 
14,320  MHZ  ti>  ORM  AT  1200  UTC  AND  IN- 
QUIRE FROM  THE  NET  COMPTROLLER 

Switzerland  Press  release  from  in- 
ternational Telecommunication  Union 
(ITU):  Study  Group  1 4  of  the  nil  decid- 
ed to  adopt  a  new  standard  tor  future 
high-speed  modems.  This  adoption  will 
give  a  go-ahead  sfgrval  to  the  Indusrjy 
to  offer  new  products  using  high  perfor- 
mance data  transfer  technology.  The 
new  standard  will  be  called  V34  and 
will  surpass  the  current  technology 
used  in  data  transfer  via  traditional  tele- 
phone lines. 


'■-,..  •■:..■ 


MACH1DA  JAPAN 


Photo  A  QSL  card  ofMasayoshf  Eoisawa  JA 1DM,  Director-General  of  the  JARL 


V.34  future  modems  will  transfer  da- 
ta at  speeds  twice  the  current  technolo- 
gy, thus  the  nickname  VJast.  These 
new  modems  will  have  variable  data 
transmission  capacity  ranging  from 
2,400  bit/second  all  the  way  up  to 
28t800  bits/second.  The  new  modems 
will  use  a  feature  called  line  probing* 
that  will  a  Now  modems  to  identify  the 
capacities  and  quality  of  the  phone  line 
and  adjust  themselves  to  allow,  for  each 
individual  connection,  for  maximum 
throughput  using  I  he  highest  possible 
data  transmission  rate.  In  addition,  the 


standard  will  support  a  half-duplex 
mode  of  operation  for  fax  applications 
and  will  support  automoding  to  existing 
V*series  modems. 

V.34  will  not  only  foster  worldwide 
connectivity  due  to  Its  adaptive  capaci- 
ties, but  will  enlarge  the  market  oppor- 
tunities in  areas  which  face  poor  tele- 
phone line  quality. 

At  the  same  meeting,  a  Standard— 
Recommendation  vM8— was  also  ap- 
proved, which  will  provide,  tor  the  first 
time,  recognition  of  the  communication 
needs  of  the  deaf  and  hard -of-hea ring. 


This  Recommendation,  with  its  capabili- 
ty 1o  interwork  with  all  existing  devices, 
provides  the  platform  on  which  a  uni- 
versal standard  communication  device 
can  be  built. 

The  folio  wing  is  from  the  ITU 
Newsletter:  TELECOM  is  the  "Olympics 
Of  telecornmunicationsr  held  every  four 
years  by  the  ITU,  an  is  the  largest  event 
of  this  type  in  the  world. 

TELECOM  95  will  take  place  in 
Geneva  from  3-11  October  1 995  and 
will  comprise  an  Exhibition  and  Book 
Fair.  Strategies  Summit,  and  Technolo- 
gy Summit 

The  theme  of  the  Technology  Sum- 
mit is  "Convergence  of  technologies, 
services  and  applications*  Papers  are 
invited  to  focus  on  applying  technology 
and  creating  applications  In  this  cross- 
sectorial  environment.  {ITU,  Place  des 
Nations.  CM- 1 211  Geneve  20.  Switzer- 
land,] 

Taiwan  FAX  from  Chinese  Taipei 
Amateur  Radio  League  (CTABL):  We 
are  very  pleased  to  announce  that  on 
Jufy  lf  1994.  the  Chinese  Taipei  Min- 
istry of  Posts  and  Telecommunications 
has  officially  given  permission  for  the 
use  of  the  following  frequencies: 
3.500.0-3.512.5  kHz  &  3,550.0-3,562.5 
kHz:  18,0680-18.0805  MHz  &  18J100- 
18,1225  MHz:  24,8900-24,9025  MHz  & 
24.9300-24.9425  MHz;  50.0000- 
50.0125  MHz  &  50.1100-50.1225  MHz, 

AH  amateur  radio  stations  over  the 


ICOM  BATTERY  INSERTS 


BP-3 
BP-3 

BP-5 

BP-7 

BP-a 

BP-8 

BP^22 

BP-23 

BP-24 


8.4v 

8.4v 

I0.8v 

13.2v 

8.4v 

8.4v 

8.4v 

8.4v 

10.8v 


270mah 

400mah 

6O0mah 

SOOmah 

800mah 

1400mah 

27Qmah 

600mah 

600mah 


S14.00 
521.00 
520,00 
$23.00 
$19.00 
$24.00 

521.00 
$17.00 
519.00 


KENWOOD  BATTERY  INSERTS 


PB-21 

PB-2400 

PB25/26 


72v 
9.6v 
8.4v 


200mah 
SOOmah 
6G0mah 


$11.00 
$19.00 
$21.50 


YAESU  BATTERY  INSERTS 


FNB-2 
FNB-4/4A 
FNB-10 
FNB-12 


10,8V 

12v 

7.2v 

12v 


600mah 
600mah 
SOOmah 
SOOmah 


S19.95 
$26.00 
$15.00 
$25,00 


MORE  BATTERY  INSERTS 


Tempo  SI  Eany 
Tempo  S2/4/5  Late 
Standard  BP-1 
Ten-Tec  BP-1 
San-Tec  #142#144  Tabs 
Uniden  Bearcat 
Uniden  Bearcat 
Regency  MT1000  Tabs 


270mah 
600mah 
270mah 
600mah 
SOOmah 
SOOmah 
SOOmah 
600mah 


519.00 
521.00 
$21.00 
$21.00 
515,00 
515.00 
519,00 
515,00 
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TNR  The  Battery  Store 
279  Douglas  Ave.,  Suite  1112 
Altamonte  Springs,  FL  32714 

1-800-346-0601    FAX  (407)  682-4469 


A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  ONE  NOW! 

No,  we  won't  insult  your  intelligence  by  telling  you  that  it's  a 
"halfwave"  or  that  ANY  vertical  will  operate  more  efficiently  without  a 
good  radial  system  than  with  one;  it  certainly  won't!  If  you  want 
expensive  fairy  tales  talk  to  our  competitors!  If,  however,  you've  no 
room  for  even  the  smallest  radial  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V-X,  over  our  counterpoise 
kit  You'll  not  only  save  a  tidy  sum  but  you'll  work  DX  that  the  shorter 
and  more  lossy  no-radial  "halfwaves"  can't  touch  because  both  the 
HF6V-X  and  HF9V-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  halfwaves.  Ask  for  our  free  brochure  for  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-1  "Dirty  Little 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  way! 


Model  HF9V-X  (shown  to  the  left)  for  80/75,  40,  30,  20, 
17,  15,  12, 10  and  6  meters. 


Model  CPX  counterpoise  kit  for  Butternut  models 
HF9V-X,  HF6V,  and  HF6V-X:  substitutes  for  ground  or 
elevated  radials.  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided. 

BUTTERNUT  ELECTRONICS  CO. 


P.O.  Box  1234,  Olmito.  TX  78575  (210)  350-5711 
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world,  from  now  on,  please  watch  for 
these  BVs  new  bands.  Thanks  for  your 
attention,  Best  73  de  Solon  Lin.  BV5AR 
President  of  CTARL.  [CTARL  HQ,  PO 
Box  39,  Changhua  500 ,  Taiwan;  Tel: 
+(886}-4-?388?46;  FAX:  +(886)-4* 
7385441.} 

PEOPLE'S 
REPUBLIC  OF  CHINA 

Rick  Nui  BZ1QL 

Room  316  Building  25 

Tstnghua  University 

Beijing  106084 

People's  Republic  of  China 

Packet:  BY1QH  @  JA5TXJPNAS 

Ham  radio  on  Beijing  TV:  A  25* 
minute  English  language  television  pro- 
gram about  amateur  radio  and  the  Ts- 
tnghua University  Amateur  Radio  Ctub 
(TUARC)  was  aired  on  Beijing  Televi- 
sion (BTV)  February  20.  This  may  have 
been  the  very  first  time  In  China  that 
our  hobby  was  introduced  to  the  gener- 
al public  via  a  noted  TV  station.  Four  of 
the  cJub  members— Nick,  Gray.  John, 
and  Sean— did  a  super  job  in  the  show 
while  Rick  was  behind  the  scene  as  an 
assistant  director.  Thanks  to  Sam 
N3NFK  for  a  videotape  of  reference. 

BT2000BJ  QSLs:  At  last,  all  the 
stacked  6T2QGQBJ  QSL  cards  were  sent 
out  in  the  first  week  in  April  from  TUARC 
Again,  we  deeply  apologise  for  such  an 
"unbearable"  delay.  By  the  way.  the 
BYtQH  Callbook  QSL  route  still  works 
perfect:  PO  Box  2654,  Beijing.  China. 

Wanna  have  a  "BY"  license?  Re- 
quested by  quite  some  amateurs  inter- 
ested in  obtaining  a  BY  license  d  unrig 
their  stay  in  China,  we've  gotten  the  fol- 
lowing paragraph  abridged  from  China 
Ham  News  15  Jan  1994.  Hope  it  gets 
more  propagated  and  makes  some 


"The  People's  Republic  of  China 
Sports  Commission  issued  an  impor- 
tant formal  tite  regarding  Amateur  Ra- 
dio in  China  on  December  29,  1993,  es- 
tablishing a  brand-new  set  of  regula- 
tions for  foreign  amateurs  who  would 
like  to  obtain  tentative  licenses  to  oper- 
ate from  BY  .  . .  According  to  the  Gov- 
ernment document,  1)  Prior  to  the  es- 
tablishment of  Amateur  Radio  recipro- 
cal agreements  between  China  and 
other  countries,  a  foreign  amateur,  K  he 
wishes  to  operate  from  a  BY  station, 
should  send  to  the  Chinese  Radio 
Sports  Association  (CRSA)  a  formal  let- 
ter of  application  where  a  copy  of  both 
his  home  country  license  and  his  pass- 
port is  enclosed,  along  with  clear  de- 
scription about  why  and  when  he  visits 
China,  and  on  what  modes,  from  which 
GTH  and  from  which  station  he  wants 
to  operate,  This  application  should  he 
directed  to  CRSA,  PO  Box  6106,  Bei- 
jing, three  months  prior  to  the  trip,  and 
is  charged  five  US  dollars  or  20  iRCs 
for  return  postage  and  olher  relevant 
costs,  A  foreign  ham  is  then  permitted 
to  operate  from  the  place(s)  or 
station  {s)  specified  by  the  tentative  li- 
cense confirmed,  signed  and  sent  by 
CRSA.  The  catlsign  pattern  is:  {your 
home  call)/(the  BY  station  call)  e.g, 
DJ7BU/BY1QH.  This  regulation  also 
applies  to  those  from  Hong  Kong, 
Macao  and  Taiwan; 

Right  now  a  home  station,  under 
whatever  circumstances,  is  still  nof  per- 
mitted for  a  foreign  amateur  in  China. 
With  a  close  connection  with  CRSA, 
TUARC  offers  lo  help  you  handle  aiJ  the 
license  affairs  at  no  additional  charge 
provided  you  send  all  the  required 
items  to  the  airmail  address  (Attn:  Rick 
Nui}  at  the  beginning  of  this  article. 

Ham  made  it!  Congratulations  to 
Rick  BZlGL  on  being  elected  among 


over  10TOOD  students  as  one  of  the  "Top 
Ten  Student  Elites  of  Tsinghua  Univer- 
sity* because  of  his  hard  work  and 
many  achievements  in  the  amateur  ra- 
dio area  Mr.  Wu  Shaozu.  General  Sec- 
retary of  China's  National  Sports  Com- 
mission as  well  as  a  wholehearted  sup- 
porter for  ham  radio  development,  was 
present  in  the  awarding  ceremony. 

OKINAWA 

David  Cowhig  WA1LBP 
AiT  TAIPEI 

Department  of  State 
Washington  DC, 

The  JARL  Museum  and  the  offices 
of  CQ  Ham  Radio  and  Ham  Journal 
were  the  highlights  of  my  June  trip  to 
Tokyo.  Marnoru  Fujimuro  JA1FC  man- 
ages the  fine  ham  history  collection  at 
the  JARL  Museum  (Tel:  (03)  5395- 
3121)  located  just  100  meters  from 
Sugamo  train  station.  The  JARL  muse- 
um has  a  wonderful  collection  of  early 
ham  radio  equipment.  After  ham  radio 
opened  up  in  Japan  in  1950  near  the 
end  of  the  US.  occupation,  the  equip- 
ment of  the  typical  Japanese  ham 
evolved  from  home-brew  to  Hailcrafiers 
equipment  produced  in  Japan  under  li- 
cense and  then  lo  Trio  and  other 
Japanese  brands  by  the  late  1950S. 
Many  Japanese  hams  still  dream  of 
owning  Collins  equipment  which  still  en- 
joys a  reputation  for  very  high  quality  in 
Japan.  Fujimoru-san  told  me  that  atop 
the  grave  of  Uda,  inventor  of  the  Vagi* 
Uda  directional  antenna,  somewhere  in 
the  Tokyo  region,  sits  a  Yagl-Uda  anten- 
na! Uda  was  the  inventor,  Vagi  was  his 
famous  professor  who  helped  promote 
the  new  type  of  directional  antenna  in 
the  scientific  world. 

The  JARL  International  Section 
woukl  like  lo  help  hams  from  any  coun- 


try get  a  Japanese  ham  license  for  their 
stay  in  Japan.  Write  to  the  JARL  Jnler- 
nalional  section,  14-2  Sugamo,  1- 
chrome.  Toshima-ku.  Tokyo  170,  Japan. 
FAX:  81-3-3943-8282.  International 
Section  manager,  Jay  Oka,  who  holds 
both  JA1TRC  and  KH2J  invites  you  to 
use  his  E-mail  address:  rdg02524@ 
nrftysermorjp . 

Japanese  ham  magazine  giants 
Masao  Hamada  jhi  ISF  {Ham  Journal 
Shigekl  Hosono  7L1FPO  {CQ  Ham  Ra- 
dio), and  amateur  eartoonist-but-profes- 
Sionahham  editor  Shintehi  Ogushi  *Oxy" 
JH6QDK,  and  COMPUSERVE 
1011 13,1763  {Transistor  Technology) 
taught  me  about  the  Japanese  ham 
world  ove*  sushi  and  beer.  CO  Ham 
Radio  is  a  telephone-book  size  monthly 
ham  magazine.  Ham  Journal  aims  at 
hams  who  want  to  master  the  latest 
communications  technologies,  and 
Transistor  Technology  chooses  each 
month  an  area  to  explore  in  depth  such 
as  ana  Jog  technology,  computer  inter- 
facing, Z-80  microprocessor  applica- 
tions, and  current  trends  in  electronics. 
(All  these  Japanese  language  maga- 
zines are  available  overseas  through 
Japan  IPS,  iidabashi  3-11*6.  Chyoda- 
kur  Tokyo  1 02,  Japan). 

Several  hours  wandering  through  the 
Tokyo  electronics  district  of  Akihabara 
revealed  that  IBM-PC  standard  comput- 
ers running  Japanese  language  DOS 
are  becoming  very  popular  in  Japan. 
Hardware  prices  are  falling  East  and  so 
are  hobby  computing  and  home  multi- 
media computer  systems,  heretofore 
much  less  popular  in  Japan  that  in  the 
United  Stales,  is  growing  very  rapidly 
Japanese  PC-DOS  loads  fonts  tor  the 
kana  syllabary  and  about  5000  kan)i  in- 
to memory  to  make  possible  Japanese 
language  text  processing.  [Article  con- 
tinv&d  next  month.  — Arnie] 
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Radio  Fun 


The  first  and  only  magazine 

written  especially  for  the 
newcomer  to  amateur  radio. 

Radio  Fun  is  packed  full  of  information 
to  help  you  gci  more  fun  out  of  amateur 
radio.  Basic  **how-to"  articles  will  get 
you  up  and  running  on  packet,  ATVT 
RTTY.  DXing,  and  the  dozens  of  other 
activities  that  make  amateur  radio  such  a 
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That's  12  issues  of  the  only  ham  radio 
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xosWvi— Radio  Fun. 
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Never  Say  Die 

Continued  from  page  4 
conference  in  New  Orleans  in  1989 
Sherry  and  I  were  returning  late  one 
nrght  from  a  rlverboat  Jazz  concert  and 
happened  to  pass  a  grungy  little  bar, 
The  door  was  open  and  out  tinkled 
some  Scott  Joplin  music.  1  stopped 
Sherry  and  said  we  had  to  go  in  and 
listen,  A  couple  of  Cokes  and  hours 
later  I  was  talking  with  Scott  Kirby 
about  recording  him.  Scott  was  playing 
Joplin  the  way  I  had  been  hearing  it  in 
my  mind.  He  was  a  24-year-oid  gradu- 
ate of  OSU  and  was  making  his  living 
playing  ragtime  on  the  New  Orleans 
streets  with  an  upfight  piano  on 
wheels. 

So  Kirby  came  to  New  Hampshire  a 
few  weeks  later  Sherry  located  a 
Steinway  grand  in  a  Peterborough 
church.  Luckily  i  had  a  recording  engi- 
neer on  my  stall,  so  we  set  up  in  the 
church  and  recorded  my  first  Greener 
Pastures  Records  CO.  This  was  GPB- 
001.  and  it's  sold  very  welt.  Very  well 
for  an  independently  produced  CO. 
The  six  major  record  companies  had, 
al  that  time,  96%  of  all  music  sales, 
with  the  other  4%  shared  by  around 
15,000  independents.  Thafs  a  lot  of 
slices  from  a  pretty  small  pie.  Most 
record  stores  won't  bother  dealing  with 
the  indies*  as  they're  called.  Too  much 
trouble.  And  radio  stations  play  major 
label  stuff  almost  exclusively,  so  the 
public  doesn't  even  know  about  Indie 
music. 

Someone  ought  to  do  something 
about  that 

Then,  the  next  year  I  was  asked  to 
give  a  keynote  talk  at  an  indie  music 
conference  in  New  Orleans.  The  more 
I  talked  with  the  indies  the  more  I  felt  I 
might  be  able  to  help.  I  started  by  set- 
ting up  a  credil  bureau  to  help  the  in- 
dies find  out  which  of  the  hundreds  of 
music  distributors  were  paying  and 
which  were  screwing  their  customers.  I 
did  find  a  few  that  actually  were  pay* 
tng.  But  the  musk;  business  is  about  as 
crooked  as  they  come.  Indies  essen- 
tially have  to  sell  everything  on  con- 
signment and  trust.  Distributors  then 
try,  though  not  very  hard,  to  get  the 
music  into  record  stores.  The  stores 
are  supposed  to  pay  after  they  sell  the 
music,  but  in  practice  most  of  'em  only 
pay  when  they  have  to  re-order.  The 
distributor  holds  onto  most  of  this  mon- 
ey, just  in  case  he  gets  returns  later 
and  the  record  company  has  disap- 
peared by  then,  which  many  do. 

The  next  thing  I  knew  J  was  setting 
up  a  distribution  company  (Creative 
Music  Marketing)  and  a  mail  order  di- 
vision which  specialized  in  indie  mu- 
sic. By  then  I'd  recorded  a  couple 
more  CDs  of  Scott  playing  Joplin's  mu- 
sic, and  graduated  from  the  church, 
where  we  had  to  record  after  midnight 
to  avoid  truck  noises  from  the  street, 
to  a  makeshift  studio  in  my  garage  at 
the  farm.  Well,  it  was  fairty  quiet  there, 
except  for  the  ducks  and  geese  com- 
menting on  Scott's  playing. 

We'd  located  a  couple  fabulous  old 
pianos  for  Scott  which  Knud  Keller 
KV4GG,  an  old  friend,  had  refur- 
bished. The  garage  was  pretty  good, 


but  not  perfect.  I  eyed  the  back  end  of 
our  old  bam  across  the  road.  There's 
room  tor  a  studio  there.  So  one  of  my 
employees  who  was  into  carpentering 
got  together  with  his  brother  and 
575,000  Eater  we  had  one  of  the  nicest 
studios  in  the  country.  I  nope  you  can 
see  it  some  time,  if s  a  beauty. 

I'd  discovered  a  Vermont  bluegrass 
band  which  I  liked,  so  we  recorded 
them.  And  they'd  been  visiting  Russia 
and  met  a  Russian  biuegrass  group  in 
Moscow.  The  tape  was  great,  so  when 
they  decided  to  come  to  America  for  a 
tour  I  got  them  to  come  to  my  studio, 
where  we  recorded  Kukuruza  They 
play  Russian  folk  music  in  the  Ameri- 
can blu egress  style. 

As  we  started  making  more  CDs 
we  discovered  the  obvious:  The  more 
you  make,  the  lower  the  price.  So  we 
started  making  CDs  for  other  indies  to 
build  up  our  volume.  Before  long  we 
were  cranking  out  100,000  and  more 
CDs  a  month,  and  had  made  them  for 
over  a  thousand  indies,  That's  how 
things  like  this  get  out  of  hand. 

Since  we  had  the  mastering  facili- 
ties and  the  publishing  ability  to  turn 
out  the  liner  notes,  we  were  all  set  to 
do  CDs  for  the  indies  al  great  prices. 
Plus  we  had  the  ability  to  provide  them 
with  a  free  ad  In  CD  Review,  thus 
helping  make  a  couple  hundred  Lhou- 
sand  music  buyers  aware  of  it.  plus  a 
free  ad  in  Music  Retailing,  a  publica- 
tion of  mine  which  reached  every 
known  record  store  in  the  country. 

I  don't  know  how  much  all  this 
helped,  but  ingle  safes  for  some  rea- 
son went  in  three  years  from  4%  of  the 
market  to  12%,  a  gain  of  about  S800 
million  In  sales. 

Cold  Fusion 

A  couple  years  ago  the  governor 
called  and  asked  if  I'd  be  a  member  of 
an  Economic  Development  Commis- 
sion and  try  to  help  the  state  recover 
from  the  recession.  Indeed,  I  found 
that  New  Hampshire  had  been  hit  the 
worst  of  all  states,  with  our  unemploy- 
ment rate  going  from  around  2%  to 
over  7%,  with  banks  closing  by  the 
dozens,  property  prices  crashing,  and 
so  on.  Jt  was  a  mess. 

As  a  member  of  the  Commission  I 
found  that  the  meetings  with  30  people 
were  useless.  Nothing  could  gel  done 
or  even  discussed,  so  I  started  writing 
reports  on  what  Id  discovered  as  a  re- 
sult of  subcommittee  meetings  and 
reading  the  recommended  books.  I 
found  out  what  had  gone  wrong  with 
New  Hampshire  and  ottered  some  in- 
expensive, practical  proposals  for  gel- 
ting  out  of  the  mess,  t  looked  into  our 
school  system,  taxes,  crime,  drugs, 
and  so  on,  1  found  that  we'd  be  able  to 
cut  our  school  costs  in  about  half,  yet 
enormously  improve  the  education  our 
kids  were  getting.  I  discovered  a  way 
we  could  get  our  state  bureaucracies 
to  happily  cut  themselves  in  hall  within 
three  years.  I  thought  up  a  way  to  cut 
the  costs  of  our  prisons  by  90%.  while 
providing  unlimited  prison  space  and 
actually  re-educate  and  motivate  the 
prisoners.  Things  like  thai. 

No  one  cared. 


I  put  the  first  year  of  my  reports  out 
in  a  book  which  I've  been  hawking: 
We  The  People  Declare  War  On  Our 
Lousy  Government.  It  was  $16  with 
shipping.  I  still  have  a  tew  left,  so  you 
can  have  a  copy  of  this  360-pager  for 
$10  postpaid,  while  they  last.  You'll  en- 
joy it. 

As  I  looked  into  health  care  I  found 
there  were  a  whole  bunch  of  ways  our 
medical  establishment  was  screwing 
up.  Our  health  system  is  being  driven 
by  the  federal  government,  and  that  is 
both  increasing  our  costs  enormously, 
and  keeping  us  from  benefitting  from 
new  developments.  I  couid  see  where 
we  could  expect  to  be  almost  illness- 
free  within  a  few  years  if  only  the  med- 
ical establishment,  controlled  by  the 
pharmaceutical  industry,  would  allow 
the  needed  research.  They  were  busy 
discovering  chemicals  to  fight  the 
results  of  illness,  and  refusing  to  let 
anyone  go  after  the  causes, 

In  1989  I  read  about  Pons  and 
Fleischmann  announcing  they'd  dis- 
covered a  new  source  of  energy.  Cold 
fusion.  Then  came  a  deluge  of  ridicule 
and  cold  fusion  disappeared.  Oh,  t 
read  in  the  Rensseiaer  Polytechnic 
Institute  newspaper  that  a  team  of 
students  had  checked  it  out  and  had 
generated  excess  heat,  just  as 
claimed  by  Pons  and  Fleischmann, 
Then  the  August  1993  issue  of  Popu- 
lar Science  had  an  article  saying  that 
many  labs  around  the  world  had  vali- 
dated the  phenomenon,  but  that  our 
Department  of  Energy  {DOE)  had  pro- 
hibited any  American  labs  from  re- 
searching it.  Apparently  most  of  the 
work  was  now  being  done  in  Japan, 
Just  what  we  needed,  to  lose  out  on 
what  couid  be  Lhe  biggest  new  indus- 
try in  a  hundred  yeaFS. 

Then  I  was  contacted  by  K5CB, 
who  was  funding  EN  ECO,  a  company 
investing  In  cold  fusion  patent  applica- 
tions and  rights.  He  wondered  if  I 
might  be  interested  in  starting  a  maga- 
zine. What  a  dumb  question.  Having 
helped  cellular  telephones  become  an 
industry,  then  personal  computers  and 
compact  discs,  of  course  I  was  inter- 
ested. 

In  December  I  attended  lhe  Fourth 
International  Cold  Fusion  Conference 
on  Maui.  Yes,  I  cheated  and  went  a 
few  days  early  so  I  could  visit  all  six 
major  islands  and  go  diving  and  ham- 
ming on  them.  For  my  birthday  In 
September  I'd  visited  11  Caribbean 
countries  and  dived  most  of  them. 
Hammed  "em  loo. 

The  first  issue  of  "Cold  Fusion" 
came  out  In  April.  Yes,  cold  fusion  is 
real.  And  yes.  the  Amen  can  scientific 
establishment  Is  still  fighmg  and  ridi- 
culing it.  So  what's  new?  I  don't  think 
you  can  point  to  any  major  scientific 
break-through  that  hasn't  been 
ridiculed  and  resisted  by  the  establish- 
ment. And  the  media  .  As  Max  Planck 
{quantum  mechanics)  said1  *A  new 
scientific  truth  does  not  triumph  by 
convincing  its  opponents  and  making 
mem  see  the  light,  but  rather  because 
its  opponents  eventually  die  and  a 
new  generation  grows  up  that  Is  famil- 
iar with  it,1' 


So  today  we  have  Pons  and  Fleis- 
chmann over  near  Nice  on  the  French 
Riviera  in  a  $25  million  lab  built  for 
them  by  Toyota.  We  have  the 
Japanese  investing  tens  to  hundreds 
of  millions  in  new  hydrogen  energy  re- 
search, as  they  can  cold  fusion.  And 
here  we  have  a  physics  professor  in 
Vernon,  Texas  generating  excess  heat 
in  his  home  lab,  while  our  universities 
are  wasting  billions  on  hot  fusion, 

The  advertising  support  for  the  new 
magazine  has  been  much  less  than 
hoped  for,  so  well  be  changing  to  a 
newsletter  format  until  the  field  gets 
out  of  the  laboratory  and  starts  to  be- 
come an  industry.  The  main  thing  is  to 
provide  communication  lo  heip  re- 
searchers progress. 

From  everything  I've  seen  we  will 
be  seeing  the  end  of  lhe  fossil  fuel 
age  very  soon.  No  more  gas  stations. 
No  more  power  lines  going  across 
the  country.  No  more  acid  rain  and 
pollution  Irom  our  cars.  I'm  getting  on 
in  years,  bu!  I  hope  I'll  live  to  see  it 
happen  . 

I  started  out  in  the  roaring  '20s, 
lived  through  the  great  depression  of 
the  '30s  Fought  in  the  war  of  the  '40s. 
It's  been  quite  a  life. 

So  now  73  is  entering  its  35th  year 
and  J'm  entering  my  73rd  year.  I've 
tried  to  make  73  lhe  ham  magazine 
you  like  best.  I  watch  the  reader  cards 
every  month  to  see  how  much  you  like 
what,  and  were  guided  by  that,  I  am 
worried  about  amateur  radio  surviving 
the  '90s,  With  the  FCC  starling  to  take 
our  most  valuable  future  frequencies 
away  and  auction  them  off.  I  can  see 
the  handwriting,  Sure,  we  could  easily 
become  so  valuable  to  our  country 
that  we  wouldn't  have  to  worry,  but  I 
see  almost  zero  interest  from  anyone 
to  make  changes,  We're  having  a 
great  party  and  don't  want  to  worry.  I 
watch  my  mail.  I  read  every  club 
newsletter  I  get,  I  keep  hoping  to  see 
some  interest  in  preserving  our  future. 
I  see  nothing,  Don't  worry!  Have  fun  J 
The  party  is  never  going  to  end. 

t  hope  I'm  not  a  bore  when  I  nag, 
trying  to  get  you  to  go  out  and  do 
things.  I've  been  trying  to  convince 
you  to  quit  smoking,  drinking,  and 
over-eating  ,  ,  .  not  for  my  good,  but 
for  yours.  I've  been  trying  to  get  you  to 
think  and  be  active  ...  to  read  maga- 
zines and  books,  to  go  into  business 
for  yourself  as  an  entrepreneur  so 
money  won't  be  as  much  of  a  problem. 
Most  of  my  life  I  haven't  had  much 
money,  but  I've  never  cared.  And  when 
I  do  have  it  I  mostly  spend  it  putting 
other  people  into  business. 

I  love  it  when  1  meet  hams  who  tell 
me  that  I've  had  a  positive  influence 
on  their  lives.  If  everyone  would  make 
an  effort  to  move  the  world  ahead  just 
a  little  Instead  of  taking  a  free  ride, 
we'd  gradually  see  things  getting  bet- 
ter I  don't  Ihink  we're  seeing  that,  I 
look  back  on  what  I've  accomplished, 
not  so  much  to  brag  or  exaggerate  my 
influence,  but  to  say.  hey.  you  can  do 
anything  I've  done.  Just  try. 

The  cellular  telephone  industry  was 
inevitable,  but  I  think  I  helped  speed 
Its  arrival.  Ditto  the  personal  computer, 
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and  the  compact  disc.  Now  Tm  trying 
to  jump-start  the  cold  fusion  industry, 
plus  get  the  word  out  that  AIDS  is  cur- 
able* even  m  its  lata  stages 

I  wish  1  had  more  time  to  write,  I've 
gotten  tons  more  things  to  write.  Ill  list 
some  of  the  stuff  I've  got  done  in  Un- 
Cte  Waynes  Booksheft 

Now  and  then  a  reader  corners 
someone  who's  worked  for  me  and 
wants  to  know  what  the  real  Wayne 
Green  Is  like.  There  are  no  hidden 
agendas.  What  you  re  reading  is  just 
tike  talking  with  me,  only  for  some  rea- 
son you  don't  bottler  to  talk  back*  Well, 
write.  No  tapes,  puhleeae.  Gawd,  I 
hale  getting  chatty  cassettes.  Or 
phone  calls.  Hey.  my  other  line  is  ring- 
ingT  gotta  go. 

Solving  the  Code  Problem 

The  International  Telecommunica- 
tions Union  (ITU )  requires  a  knowedge 
of  Morse  code  for  our  ham  ti censes. 
Their  rules  don't  say  anything  whatev- 
er about  10  words  per  minute  or  1 3,  or 
even  20.  Just  a  knowledge.  So  why 
are  we  beating  ourselves  over  the 
head  with  a  lead  pipe  over  this  thing? 

The  feet  of  the  matter  ts  that  even  a 
semi-brain -de  ad  dweeb  can  learn  the 
letters,  numbers  and  punctuation  in 
about  an  hour.  J  teamed  'em  one  night 
as  a  kid  in  about  a  half  hour  while  I 
was  getting  dressed  in  my  Boy  Scout 
unilorm  for  a  Troop  34  meeting  in 
Brooklyn.  Once  you  know  the  charac- 
ters, you  can  "copy'  at  live  words  per 
minuie.  Alt  you  have  to  do.  as  I've  ex- 
plained several  times  before,  is  write 
down  the  dots  and  dashes,  which  is 
simple  to  do  at  that  stupid  speed. 
Then  you  can  decipher  'em  in  your 
own  sweel  time.  There's  no  time  limit 
on  the  ham  exams.  If  a  VEC  tries  to 
rush  you,  report  him  for  speeding. 

So,  if  the  encrusted  old-timers  in 
our  hobby  .  +  .  for  instance  the  ones 
who  dominate  the  ARRL  board  ...  in- 
sist on  keeping  the  code  as  part  of  the 
license  test,  let's  at  Feast  get  it  down  to 
five-per  for  all  license  classes  so  new- 
comers can  get  it  out  of  the  way  with 
an  hour's  work.  From  there  on,  if  ifs 
tun  lo  use,  well  use  it 

But  do  you  have  any  leverage  on 
the  ARRL  directors?  You  bet  your 
sweet  bippy  you  do  Their  mantra  is  to 
join  ihe  League  so  you  can  have  a 
voice.  As  with  most  things  we  hear 
from  officialdom,  the  exact  opposite  is 
true.  As  soon  as  they  have  your  mon- 
ey, your  leverage  is  zilch.  The  only 
power  you  have  with  the  League  is 
when  you  withhold  your  "dues/  If 
enough  people  refuse  to  be  members 
I  guarantee  you'll  see  an  emergency 
board  meeting  and  a  fast  change  of 
policy.  I  know  of  no  other  way  you  can 
influence  these  old  turkeys.  I  know 
many  of  these  guys  and  111  ten  you 
right  now  that  most  of  them  hold  the 
members  in  contempt.  It's  the  non- 
members  that  worry  them.  Make 
sense? 

There  isn't  one  major  problem  with 
amateur  radio  today  that  couldn't  be 
solved  if  the  directors  gave  a  hoot 
about  the  hobby.  They  talk  the  talk,  but 
they  don't  walk  the  walk.  Meanwhile 


our  growth  Is  slow,  our  bands  a  mess, 
and  the  FCC  is  auctioning  off  our  most 
valuable  yet  unused  frequencies. 

Read  the  Fine  Print 

I  could  hardiy  believe  my  ears!  Only 
one  person  at  the  recent  Dallas  Ham- 
fest  said  anything  about  how  small  the 
print  i$  in  my  editorials.  Now.  just  in 
case  this  has  been  annoying  youT  let 
me  explain, 

When  anyone  says  anything  about 
the  small  print  the  first  thing  I  do  is 
whip  out  the  glasses  from  my  shirt 
pocket.  If  you  shop  around  a  iittfe,  alt  it 
takes  is  five  lousy  bucks  and  you'll  be 
abie  to  read  the  fine  print  as  easily  as  I 
do.  The  discount  stores  have  reading 
glass  specials  every  now  and  then,  t 
realty  hate  paying  S12  for  reading 
glasses  when  they  sell  them  for  $5  ev- 
ery so  often. 

Oh.  it  took  me  a  while  lo  figure  out 
the  glasses  con.  When  1  suddenly  lost 
my  eyesight,  I  wenj  to  an  eye  doc  and 
went  the  usual  route.  Two  hundred 
bucks  for  a  pair  of  nice  glasses.  Holy 
zorch!  And  of  course  1  kept  dropping 
them  every  time  I  ieaned  over  to  pick 
up  a  penny,  ever  in  search  of  that  elu- 
sive good  luck.  And  this  scratched  the 
lenses.  Or  Td  sit  on  em  when  Ihey 
were  on  the  bed.  Or  step  on  'em  when 
I  got  out  of  bed. 

All  that  got  expensive  for  a  seven- 
generation  skinflint  of  Scotch  ancestry. 
Then  I  discovered  that  I  could  get  the 
same  glasses  in  Hong  Kong  for  only 
$100,  complete  with  automatic  dark- 
ening lenses  when  I  was  in  the  sun. 
The  glasses  stores  there  even  have  a 
machine  that  checks  your  eyes  for 
your  prescription.  I  was  getting  over  to 
Hong  Kong  every  year  leading  a  group 
of  electronic  business  people  to  the 
yearly  electronics  shows  in  Tokyo  or 
Osaka,  Seoul.  Taipei,  and  Hong  Kong 
(we  had  two  to  three  hundred  going 
over  for  the  two-week  tour  every  Octo- 
ber) so  I  had  no  problem  getting  bar- 
gain glasses. 

Then  I  read  somewhere  that  those 
reading  glasses  in  discount  stores  are 
just  as  good,  so  1  tried  a  pair.  My  eyes 
needed  +2.5  to  bring  everything  into 
focus.  These  days  ifs  +3.0  for  reading 
and  +2,0  for  the  tarther-away  comput- 
er work.  At  five  bucks,  if  I  step  on  'em, 
rfs  no  big  deal.  Crunch.  Actually,  since 
they're  made  of  plastic,  it  doesn't 
seem  to  hurt  'em, 

Anyway,  when  you  get  older  your 
eyes  need  some  help,  or  you  need 
longer  arms. 

If  you  Ye  a  new  reader,  you  don't 
know  the  story  of  how  I  lost  my  eye- 
sight, I  lost  it  all  at  once.  Before  that  I'd 
always  had  exceptional  vision.  I  could 
read  the  gag  business  cards  with  one- 
point  type,  I  could  read  signs  two 
blocks  away  that  were  a  blur  to  every- 
one  else.  Then  it  happened. 

In  my  teens  I  bloated  up  and  got 
fat.  And  I  stayed  fat.  despite  heroic 
dieting  efforts  The  old  seesaw  of  "lose 
20  pounds,  gain  25,"  I  dieted.  I  fasted, 
My  weight  went  up  and  down,  but 
more  up  than  down.  So  one  day  I  read 
about  this  great  new  diet  where  J  could 
concentrale  on  eating  protein.  And 


when  I  felt  hungry,  all  I'd  have  to  do 
was  drink  diet  soda  pop.  Hey.  cool 
stuff!  They  were  using  saccharine  to 
make  the  junk  taste  sweet  in  those 
days.  I  bought  a  few  ha  if -gallons  of  di- 
et soda  and  got  going  on  my  new  diet. 
And  it  worked,  I  didnl  feel  hungry  after 
chuga lugging  the  no-cal  goop. 

Then,  along  about  the  third  day  of 
the  diet  I  noticed  that  it  was  getting  dif- 
ficult to  read  the  print  in  pocket  books, 
Hmm  The  next  day  typewriter  type 
was  getting  fuzzy.  By  the  fifth  day  the 
headlines  were  blurring  out.  Time  to 
stop  all  this  before  I  go  blind.  When  I 
stopped  drinking  the  no-cal  stuff  my 
eyes  stopped  getting  worse,  but  they 
didnt  get  better  either  Thai's  when  I 
got  my  first  pair  of  glasses.  That  was 
about  25  years  ago  and  my  eyes  nev- 
er got  any  better,  so  I've  been  a  pris- 
oner of  reading  glasses  ever  since. 

At  the  time  I  wrote  about  my  experi- 
ence in  my  editorial.  It  was  timely  be- 
cause a  couple  months  later  there  was 
a  big  fuss  about  the  damage  lhai  sac- 
charine could  do  and  it  pretty  much 
was  phased  out  as  a  sweetener. 

The  eye  doctors  all  explained  that  ft 
was  just  me  getting  older  that  made 
me  need  glasses.  Yeah?  So  how  did 
all  this  happen  in  five  days?  Some  day 
I  suppose  we'll  find  out  that  the  sac- 
charine makers  knew  about  all  this 
and  kept  il  a  secret.  Meanwhile  I've 
been  a  iittfe  leery  of  substitute  chemi- 
cals. Some  day  we  may  learn  that  Nu- 
Iri-Sweet  also  can  produce  health 
problems  and  the  manufacturers  knew 
it  Serves  us  right  for  trying  to  cheat 
Mother  Nature  (aka  God}. 

Anyway,  spend  the  lousy  five  bucks 
and  get  some  glasses  once  you  find 
your  arms  getting  short  or  my  editori- 
als in  too  fine  a  print  to  read  comfort- 
ably. It's  bad  enough  that  I  fill  three  or 
four  pages  with  my  mice-type  stuff,  if 
we  printed  il  in  type-for-the-blind  itd  fill 
eight  to  10  pages  and  we'd  have  to 
change  it  to  Uncle  Wayne's  Trivia 
Magazine. 

Oh  yes,  I  sotved  my  fat  problem  by 
taking  off  85  pounds  over  a  seven- 
month  period  and  then  changing  my 
eating  habits.  I  haven't  had  to  diet 
much  since  then,  and  that  was  over  20 
years  ago. 

One  more  giasses  hint:  They're  all 
put  together  with  little  screws  which 
eventually  start  unscrewing  and  falling 
out  Most  of  the  lime  you  can  find  the 
tiny  screw  and  put  if  back  in  again.  I 
think  they  use  screws  because  this 
forces  so  many  people  to  go  to  a 
glasses  store  for  the  repair.  Well, 
there's  a  way  to  end  that  frustration. 
The  next  time  a  screw  pops  out.  leave 
it  Eay  and  replace  il  with  a  short  length 
of  paper  clip  wire,  crimped  at  the 
ends.  It  isn't  elegant,  but  it'll  never  fall 
out  You've  got  some  diagonals  and 
long-nosed  pliers  which  will  do  the  job 
in  a  minute. 

Dear  Occupant: 

Your  body  ls  designed  with  remark- 
able restorative  powers.  Ifs  enormous- 
ly over-designed  for  survival.  It's  able 
to  keep  going  and  repairing  itself  fairly 
well  despite  constant  high  stress,  an 
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input  of  coffee,  Danish,  burgers,  fries, 
malts,  and  Coca  Cola.  Despite  a  lack 
of  exercise,  tons  of  beer  and  pretzels, 
a  lack  of  sleep,  an  ungodly  intake  of 
chemicals  via  food  preservatives,  your 
water  supply  (which  brings  you  fluo- 
ride, chlorine,  lead,  etc.)  and  pharma- 
ceuticals. Even  highly  addiciive  and 
destructive  drugs  such  as  alcohol, 
nicotine,  cocaine,  and  so  on.  It  keeps 
going  even  when  deprived  of  the  ultra- 
violet light  it  was  designed  to  need, 
and  in  the  presence  of  electro  magnet- 
ic fields  which  interfere  with  the  ability 
of  its  cells  to  communicate.  It  does  its 
best  to  keep  going  despite  steady  infu- 
sions of  deadly  poisons  such  as  mer- 
cury, silver,  and  nickel  via  dental  fill- 
ings. Even  with  all  these  destructive 
things  most  bodies  are  able  to  keep 
going  for  50-60  years,  a  demonstration 
of  the  incredible  repair  system  which 
is  built  in. 

Sure,  there  are  some  genetically  in- 
fluenced repair  problems  which  result 
in  lowered  performance.  But  most  of 
these  can  be  avoided  if  the  occupant 
observes  known  healih  rules. 

Oh,  we  know  we'll  live  longer  and 
healthier  if  we  eat  right,  avoid  drugs, 
exercise,  get  enough  sleep,  keep  our 
stress  to  a  minimum,  and  drink  eight 
giasses  of  water  a  day,  We  know  it,  but 
we  keep  putting  all  that  off  until  tomor- 
row . . .  the  tomorrow  that  doesn't  ever 
quite  come. 

We  know  now  that  we  can  have 
healthier,  more  intelligent,  and  better 
kids  if  we  give  (hem  a  good  start  And 
that  means  not  screwing  up  our  sperm 
and  ova  with  drugs  or  magnetic  fields 
before  conception.  II  means  being 
careful  during  pregnancy  of  magnetic 
fields,  eating  right,  avoiding  drugs  and 
other  chemicals,  and  avoiding  stress 
or  physical  pain  to  the  fetus. 

We  know  that  we've  really  screwed 
up  the  first  year  of  life  for  most  children 
by  separating  the  baby  from  the  moth- 
er. We  know  that  few  of  our  child-care 
facilities  are  worth  the  powder  to  blow 
them  to  hell.  We  know  that  our  schools 
are  a  major  disaster.  And  we  know 
what  damage  most  fas!  food  does  to 
bodies,  yel  there  we  are.  at  McDon- 
ald's, queuing  up  at  the  counter,  and 
not  for  their  salads,  either. 

When  were  young  we  think  we're 
immortal.  When  we  get  older  and,  in  a 
few  rare  cases,  wiser,  it's  too  late.  Yes. 
it's  difficult  to  know  what's  best  to  do. 
We  have  the  cigarette  companies 
telling  us  how  wonderful  their  product 
is.  and  that  they've  seen  no  evidence 
lhat  convinces  them  that  smoking  is 
harmful.  We  have  an  endless  bunch  of 
people  selling  baloney  diets,  cures, 
and  nostrums.  We  know  we  cant  trust 
the  governmeni  on  anything,  so  where 
can  we  turn  for  information  or  help? 

Our  lives  are  filled  with  religion,  ball 
games,  soap  operas^  and  "news"  pro- 
grams, helping  us  pass  the  time  until 
our  lousy  diet,  stress,  or  perhaps 
spending  too  many  hours  too  close  to 
our  linear  amplifier  whisk  us  on  to 
whatever  next  world  awaits.  Repent! 
Well,  a  I  least  patronize  that  marvelous 
Wendy's  salad  bar  more  often,  and 
hold  the  lousy  fnes.  fQ 
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Special  events 


Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Special  Event  two 
months  in  advance  of  the  &$ue  you  want  it  to  appear  in.  For  example,  if  you  want  it 
to  appear  in  the  January  issue,  we  should  receive  ft  by  October  31-  Provide  a  dear, 
concise  summary  of  the  essential  details  about  your  Special  Event  Check  Special 
Events  Fife  Area  #1  1  on  our  BBB  (603*924-03431  for  listings  that  were  too  late  to 
get  Info  publication. 


SEP  2-3 


NEW  ORLEANS,  LA  The  New  Or- 
leans Internal!  DX  Convention  will  be 
held  at  Royal  Sonesla  Hotel  on  Bour- 
bon St.  Times:  Fri ..  Sep.  2nd.  1  PM-1 1 
PM:  Sal..  Sep.  3rd.  8  AM -Midnight. 
Registration  deadline  is  Aug,  I5lh,  For 
more  info,  call  (504)  283^4 143  days  on- 
ly; FAX  (504)  524-2129.  Send  checks 
or  money  orders  payable  to:  New  Or- 
leans Inter  nan  DX  Convention,  c/o 
Michael  Mayer  W5IPA,  5836  Marcia 
Ave,,  New  Orleans  LA  70124. 

SEP  4 

ALAMOGORDO,  NM  The  Aiamogordo 
ARC.  Jnc,  will  sponsor  VE  Exams  at  9 
AM  at  the  New  Mexico  State  Univ.  -Ala- 
magordo,  in  the  Pro-Tech  Bldg.  Elec- 
tronics Lab.  For  further  info,  call  Ole 
WA5IPS.  (505)  437-5396. 

SEP  10 

CLIFTON  PARK,  NV  "Manifest  94"  will 
be  held  at  the  County  Fairgrounds  in 
Baliston  Spa  NY,  from  7  AM-3PM. 
Sponsored  by  the  Saratoga  County 
RACES  Assn.,  tnc,  Set-up  Fri.,  Sep, 
9th.  7  PM-3;30  PM.  Talk-in  on  the 
WA2UMX  Rptrs.r  146.40/147,00  and 
147.&4/.24.  Contact  N2FEP,  PC  Box 
4  1,  Rock  City  Fails  NY  12363. 
ERIE,  PA  "Erie  Hamfesl  "94."  spon- 
sored by  the  Radio  Assn.  of  Erie,  will 
be  held  8  AM-2  PM  at  Franklin  Twp. 
Fire  Hall.  Set-up  at  5:30  AM.  VE  Ex- 
ams at  9  AM  at  Franklin  Center 
Methodist  Church.  Talk-in  on 
1 46.01  /,61.  Contact  Tom  McClain 
N3HPR,  3954  Solar  Dr.,  Erie  PA 
16506,  Tel.  (814)833-1640. 
FORT  WAYNE,  IN  -Summit  CHy  Com- 
puter Show/Ha mfesf  will  be  held  by 
The  Fort  Wayne  RCH  from  6  AM-2  PM 
at  Allen  County  4-H  Fairgrounds.  Talk- 
in  on  W9TE  146.16/76,  Contact  John 
Goiter  K9UWA,  4836  Ranch  Rd.,  Leo 
IN  46765,  Tel.  (219)  637-6426. 
TOPEKAT  KS  The  North  East  Kansas 
ARC  will  hofd  thefr  5th  annual  event 
CFEST  1&94}  at  Knights  of  Columbus, 
Grand  Hall.  Hours:  9  AM-3  PM.  ARRL 
Forum,  VE  Exams,  Silent  Key  Equip. 
Auction,  More,  Talk-In  on  146.355/.955 
WV0S  Rptr  Tables  by  advance  regis- 
tration only,  Contact  Rob  Nail  WVOS, 
5707  $W  23th  Terrace,  Topeka  K$ 
66614-2420.  Tetr  (913)  271-8399. 
UNIONTOWN,  PA  The  Uniontown 
ARC  will  hold  their  45th  annual  Gab  test 
on  the  dub  grounds  on  Old  Pittsburgh 
Rd,,  starting  at  8  AM,  Talk-in  on 
147.045(+)  and  147.255J+).  Contact 
Carl  or  Joyce.  (304)  594-377$, 

SEP  11 

BOUNGBROOK,  IL  Trie  BoHngbrook 
ARS  wilt  hold  its  10th  annual  Ham- 
festfComputer  Fair  at  the  Inwood  Rec. 
Center,  3000  W.  Jefferson  St.  (Rt.  52), 
Jotiet.  1L  Time:  8  AM-3  PM.  VE  Exams 
9  AM-noon.  Talk-in  on  147.33{+)  kHz 
and  224. 54 (-)  MHz.  For  details,  call 
(708)  759-7005. 

BUTLER,  PA  A  Special  Event  will  be 
held  at  l he  Buller  Farm  Show  Grounds 
from  8  AM-4  PM,  For  tie  tails,  contact 
Joe  Stafhman  WA3BVQ,  499  Kiester 
Rd.r  Slippery  Rock  PA  16057,  Teh 
(412)  794-8383. 
DUBUQUE,  I A  The  Great  River  ARC. 


Iowa  Antique  RC  and  Historical  Soc., 
and  two  computer  users  groups  will  co- 
sponsor  a  Hamfest/Radiofest/Cornput- 
er  Expo  at  the  Tri -State  Blind  Soc, 
3333  Asbury  Rd.  Time:  8  AM-3  PM. 
Tafk-in  on  147.64/.24.  Contact  Loren 
Heber  N0YHZ,  9479  Lauderville  Rd,. 
Dubuque  I A  52003  or  Jerry  Ehters 
NONLU  3115  Brunswick  St.,  Dubuque 
IA  52001,  Tel.  (319)583-1016. 
GAITHERSBURGH,  M0  The  37th  an- 
nual FAR.  FEST  '94  wiil  be  presented 
by  The  Fdundation  for  Amateur  Radio. 
Inc.  The  event  will  be  held  at  the  Mont- 
gomery County  AgrL  Center.  Talk-in  on 
146.955H.  443.400(+)  and  146.52.  VE 
Exams  at  9  AM  (by  the  Laurel  VEC's) 
Computers  and  software.  Commercial 
bldg.  open  at  8  AM.  Contact  Mary  Mor- 
ris. (703)  971-3905;  or  Ai  Brownr  (301) 
490-3118. 

MONETT.  MO  The  Ozarks  ARS  Ham* 
fest/Picnic  will  be  held  at  Monett  City 
Pk.  Potluck  Dinner  at  12:30  PM.  TaIMn 
on  146.97.  Contact  Stan  KF0KS,  (417) 
452-3801. 

SOUTH  DARTMOUTH,  MA  The  South 
Eastern  Mass  ARA  will  hold  their  7th 
annual  Hamfesl/Flea  Market  from  8 
AM-3  PM  at  the  club  grounds  at  54 
Donald  St.  Talk-in  on  147.00/60.  Con- 
tact Michael  Enos,  PO.  Box  79064.  N. 
Dartmouth  MA  02747. 
SUFFERS  NY  The  ARRL  Hudson 
Div,  Convention  will  be  held  at  the 
Rockland  Comm.  College  Field  House, 
beginning  at  9  AM.  ARRL  President 
George  Wilson  W4QYL  and  staff  mem- 
bers from  ARRL  Headquarters,  will  be 
among  the  featured  guests,  Flea  Mar- 
ket. More.  Talk-In  on  147,165^765. 
Vendors  ONLY  may  call  the  conven- 
tion's special  Vendor  Into  Line  at  (914) 
426*148$. 

SEP  17 

BERWICK,  W*  The  Columbia  Montour 
ARC  will  host  a  HamfeslComputerfest 
at  Nescopeck  Township  Firehall 
Grounds,  Starting  at  8  AM.  Tailgating 
setup  at  6  AM.  VE  Exams  at  10  AM; 
Walk-ins  welcome.  Talk-in  on 
147.225(4),  and  146.52  simplex.  Con- 
tact Dave  WC3A,  (717)  752-6851. 
GONZALES,  LA  "Gonzales  Hamfest 
'94"  wiil  be  held  at  the  Gonzales  Rec, 
Center  from  8  AM-3  PM.  Sponsor:  The 
Ascension  ARC-  Talk-in  on  147  225(+). 
CTCSS  107.2.  Contact  George  Turner 
KB5EOG,  16179  Galves  Ave., 
Prairievilte  LA  70769.  Tel.  (504)  622- 
3598, 

SANTA  ROSA,  CA  Sonoma  County 
Radio  Amateurs,  inc.  wifl  hold  their 
12th  annual  Ham  Radio  Flea  Market 
from  7:30  AM -2  PM  at  the  Holy  Ghost 
Hall.  7960  MiJi  Station  Rd..  just  off  Hwy 
i 1 6  north  of  Sebastopol  Set-up  at  6:30 
AM.  Talk-in  on  146.13//73,  For  tickets 
and  info,  write  to  SCRA,  Box  1 16.  San- 
ta Rosa  CA  95402. 

RANDOLPH,  VT  The  Central  Vermont 
ARC  will  host  the  "Fall  Foliage  Ham- 
fest/Computer  Fair  from  9  AM-3  PM  at 
the  Judd  Gym.  at  Vermont  Tech.  Col- 
lege. VE  Exams  at  12:30  PM.  Forums. 
Talk-In  on  147.09/.69/R, 

i46.625/.025/Rt  and  146.52  simplex. 
For  reservations,  make  checks  payable 
to:  Central  Vermont  ARC,  and  send  to 
Tom  Girardi  WA1YNU,  P.O  Box  261  r 
Waterbury  VT  05876.  Tel.  (802)  244- 


7836.  or  Steve  Alien  KD1UP.  RR1  Box 
2409.  Moretown  VT  05660,  Tel,  (802) 
496-7696. 

SANTA  FE,  NM  The  1994  Northern 
New  Mexico  Hamfest.  sponsored  by 
the  Northern  NM  ARC.  will  be  held  at 
Glorieta  Baptist  Conf.  Center.  Taifc-m 
on  145.19  (144.59  input),  147.90A3Q, 
and  146.52A52.  For  camping  reserva- 
tions, contact  the  Glorieta  Baptist  Conf. 
Center,  PO.Box8,  Glorieta  NM  87535. 
For  hotel  info,,  call  (505)  757-61 6t  For 
hamfest  details,  contact  Hetenrose 
Burke  W51XS,  P.O.  Box  73,  Ojo  Sarco 
NM  87550.  Tel.  (505)  689-2367. 
SCOTTSDALE,  AZ  The  Family  AR 
Event  will  hold  its  2nd  annual  event  at 
Rawhide  Western  Town.  23023  N. 
Scottsdale  Rd.  RC  airplane  demo, 
Weathersat  Forums.  Emergency  Ham 
Radio.  Activities  for  children.  Swap 
meet  area  opens  at  6  AM  Exhibit  hall 
opens  at  9  AM,  Contact  ten  Winkler 
KB7LPW,  P.O.  Box  9219,  Phoenix  AZ 
85068.  TeL  (602)  861-0303. 

SEP  17-18 

VIRGINIA  BEACH,  VA  The  ARRL 
Roanoke  Div.  Convention  and  Virginia 
Beach  Hamfest/Computer  Fair  will  be 
held  at  the  Virginia  Beach  Pavilion.  For 
commercial  booths,  contact  Lewis 
Stetngold  W4&LOt  1008  Crabbers 
Cove  Ln.t  Virginia  Beach  VA  23452,  or 
call  (804)  486-3800.  For  tickets  and  ta- 
bles, contact  Manny  Sterner  K4DOR, 
3512  Olympia  in..  Virginia  Beach  VA 
23452.  Tel.  (804)  HAM-FEST 

SEP  16 

ADRIAN,  Ml  The  AARC  Hamfest/ 
Computer  Show  will  be  held  at 
Lenawee  County  Fairground  8  AM -2 
PM.  VE  Exams;  walk-ins  OK.  Talfrln  on 
145,37(-)<  Get  more  details  from  Greg 
KZ8Xt  4281  Mohawk  Trail,  Adrian  Ml 
49221.  Tel.  (517)263-1153. 
CLEMENS,  Ml  The  22nd  annual 
LAnse  C  re  use  ARC  Swap  and  Shop 
will  be  held  from  3  AM-2  PM  at  LAnse 
Creuse  H.S.  VE  Exams  at  1 1  AM,  Con- 
tact Don  Olszewski  WABIZV.  (810)  294- 
1567:  Prodigy  ID*  SSTG4  la.  Talk-in 
on  the  ECHO  Rptr.  147.08/.68  MHz.  or 
on  146,52  MHz  simplex.  For  info,  send 
SASE  10  Dave  Herrington  N8NLK,  165 
Crocker  Blvd..  ML  Clemens  Ml  48043- 
2546.  Tel.  (810)  465-2797. 
LAUREL  SPRINGS,  NJ  The  46th  an- 
nua t  South  Jersey  RA,  Inc.  "HAMfesf 
will  be  held  at  Pennsauken  H.S.  start- 
ing at  8  AM.  Reserve  spaces  by  con- 
tacting Diane  Narfis  N2LCQ,  17  Roo- 
sevelt Dr,r  Laurel  Springs  NJ  08021. 
Tel.  (609)  227-628  h  VE  Exams  on  a 
walk-In  basis  9:30  AM  until  ???.  Talk-in 
begins  at  7  AM  on  the  day  of  the  event 
on  1 45.290  (-600). 

NEWTOWN.  CT  The  Western  CT 
Hamfest  will  be  sponsored  by  the  Can- 
dfewood  ARA  from  8  AM-1  PM  at  the 
Edmond  Town  HalL  Rt  6.  Flea  Market 
Displays-  Talk- in  on  147_12(+).  Contact 
Ken  Wetth  KDtDD.  Box  3441,  Danbury 
CT  06813.  Tel.  (203)  743-9181. 

SEP  24 

ELMIRA,  NY  The  Elmira  ARA  will  pre- 
sent the  19th  annual  Internal"!  Ham- 
fest/Computerfest  at  the  Chemung 
County  Fairgrounds.  Horse  heads  MYt 
from  6  AM-4  PM.  Flea  Market.  QSL 


Contest  VE  Exams;  contact  Bi8,  (607) 
962-1134,  To  purchase  tickets,  contact 
Dave  Lewis,  RD1  Box  191 1  Van  Etten 
NY  14889.  TeL  (607)  589-4523.  Deai- 
eis,  contact  Jay  (607)  73&076L  Talk- 
in  on  Rookies  Rptr.  147.96/.36  and 
444.20. 

SEP  25 

FRAMINGHAM,  MA  The  Framingham 
ARA  will  hold  its  Fail  Flea  Mantel  and 
VE  Exams  at  Framingham  H.S.  (on  A 
Street).  Doors  open  at  9  AM  to  early 
bird  buyers,  and  10  AM  to  all  buyers, 
To  reserve  tables  contact  Lew  Nyman 
KIAZE,  (508)  879-7456,  Make  checks 
payabie  to  FAR  A,  PO.  Box  3005,  Fram- 
ingham MA  01701.  To  register  for  ex* 
ams,  send  check  for  $575,  payable  to 
ARRL/VEQ  to  Dick  Marshall  WA1KUG. 
37 Lyman  Rd*  Framingham  MA  01701* 
Waik-rns  not  accepted  after  10  AM. 
Talk- in  on  147.15  rptr. 
LONGMONT,  CO  A  Hamfest  will  be 
sponsored  by  the  Boufder  ARC,  begin- 
ning  at  8  AM  at  Boulder  County  Fair* 
grounds  Exhibition  Bldg,.  Nelson  & 
Hover  Rds.  VE  Exams.  Talk-in  on 
146.70(-)  and  147,27(+).  To  reserve  ta- 
bles, contact  BARC,  P.O.  Box  2033t 
Boulder  CO  80306-2033.  TeL  (303) 
441-3883, 

ST,  PETERS,  MO  St.  Peters  ARC 
Swapfest  will  be  held  from  7  AM-1  PM 
at  St.  Charles  County  Comm.  College 
Campus,  4601  Mid  Rivers  Mail  Dr.  Flea 
Market.  Talk-in  on  145.41  MHz  and 
444.275  MHz,  Contact  Jay  Underoown 
W0OGS,  58  Judy  Dr.,  Si  Charles  MO 

63301.  TeL  (314)  723-4200. 
YONKERS,  NY  A  Giant  Electronic 
Flea  Market,  sponsored  by  the  Metro 
70cm.  Network,  will  be  heJd  at  Lincoln 
H.S.  on  Kneeiand  Ave,  from  9  AM-3 
PM.  VE  Exams.  Talk-in  on  440,425 
MHz  PL  156.7,  223.760  MHz  PL  67.0. 
146.910  Hz.  443,350  MHz  PL  156.7. 
Contact  Offo  Supliski  WB2SLQ,  (914) 
969-1053. 

OCT  1^2 

LOUISVILLE,  KY  The  Greater 
Louisville  Hamfest/ARRL  KY  State 
Conv,  will  be  held  at  the  Common- 
wealth Conv.  Center  in  downtown 
Louisville.  Mail  requests  for  tickets  or 
info  to  Tins  Greater  Louisville  Hamfest 
Assn.,  RO.  Box  34444-Q,  Louisvifte  KY 
40232-4444.  For  commerciaf  spaces, 
call  (812)  948-0037:  Flea  Market 
spaces,  (812)  282-4898. 

OCT  2 

HUNTINGTON,  IN  The  Hunltngton 
County  ARS  will  sponsor  its  6th  annual 
Hamfest  from  8  AM-1  PM  at  the  PAL 
{Police  Athletic  League)  Club,  Set  up  at 
6  AM,  VE  Exams.  Flea  Market.  Talk-to 
on  146085/685  and  448.975/443.975. 

Contact  Chris  Richardson  N9QVi,  P.O. 
Box  284,  Huntington  IN  46750.  TeL 
(219)  356-0319. 

SAN  DIEGO,  CA  Over  a  dozen  San 
Diego  ARCs,  the  American  Red  Cross, 
and  the  Salvation  Army,  will  stage  the 
3rd  annual  "Ham  Radio  Roundup."  Lo- 
cation: Missile  Pk,.  Missile  Rd.  & 
Clairemont  Mesa  Bivd,  Each  club  or 
agency  (ARRL  MAFtS.  and  others)  will 
display  the  various  aspects  of  amateur 
radio,  Set-up  begins  at  7  AM;  gates 
open  at  10  AM.  Contact  Harry  A. 
Hodges  WA6YQQ.  (619)  743-4212. 
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SPECIAL  EVENT  STATIONS 

AUG  14 

FULTON,  NY  The  Oswego  County  AR 
Emergency  Serv.  will  operate  Station 
KC2QV  12002-21 OOZ  from  Fulton's 
annual  Riverfest  Operation  will  be  in 
the  middle  of  the  General  80,  40 ,  20. 
15n  and  10  meter  phone  bands,  the 
Novice  portion  of  10  meters,  and 
147.75/*  15  MHz,  For  a  certificate,  send 
your  QSL  card  and  a  targe  SASE  to 
KC2QV  366  South  Rtih  St.  Fulton  NY 
J3Q69. 

AUG19-SEP5 

ISLINGTON.  QNT,+  CANADA  Ama- 
teur Radio  clubs  around  Toronto  Cana- 
da will  operate  Station  VE3CNE 
14002-02002  each  day  as  pari  of  the 
Canadian  Nat1 1  Exhibition  in  Toronto. 
Freq.:  CW  -  80  meters:  3.645/.700 
MHz;  40  meters;  7.045/.  145  MHz;  20 
meters:  14.045;  15  meters: 
21. 045/.  145  MHz.  SSB  -  SO  meters: 
3.745/865  MHz:  40  meters: 
7.065/.235  MHz.;  20  meters: 
14.145/.245  MHz;  and  21.345  on  15 
meters.  Talk-in  on  145  410  MHz.  Con- 
tact (4 16)  393-6000  for  more  details. 

SEP  1-5 

MT.  PLEASANT,  IA  Station  W0MME 
will  be  operated  by  the  M!  Pleasant 
ARC  during  the  Midwest  Old  Thresh- 
ers Reunion.  Voice  and  CW  operation 
will  be  in  the  General  portion  of  80-10 
meters.  For  a  QSL.  send  an  SASE  to 
Dave  Schneider  WDOENR,  RR3  Box 
307A,  Mt.  Pleasant  tA  52641. 


SEP  2-4 

HAGERSTOWN,  IAD  The  Anttetam 
Radio  Assn.  will  operate  Club  Station 
W3CWC  to  commemorate  |he  125th 
Anniversary  of  the  birth  of  Hiram  R 
Maxim  W1AW,  Founder  of  the  ARRL 
They  will  also  celebrate  the  installation 
of  a  brass  headmarker  at  his  grave  site 
In  Rose  HNI  Cemetery.  Operation  will 
be  from  15O0Z  Sep.  2nd-0400Z  Sep. 
3rd;  also,  1200Z  Sep.  3rd-24O0Z  Sep, 
4tn.  Freq.:  CW  -  3640,  7  045.  14.040. 
21.040.  28040.  SSB  -  3.920.  7.240. 
14.240.  21.295,  28.350  MHz.  For  a 
commemorative  certificate,  send  your 
QSL  and  an  SASE  to  Antietam  Radio 
Assn..  Attn:  Special  Event  Station 
W3CWC,  PC  Box  52.  Hagerstown  MD 
21741-0052. 

SEP  4 

PANAMA,  REP  of  PANAMA  The  23rd 
Anniversary  Contest  of  Radio  Club 
Panama  will  take  place  0001  GMT- 
2359  GMT.  For  details,  contact  Radio 
Club  Panama,  Anniversary  Contest  r 
RO.  Box  10745,  Panama  4,  Republic 
Of  Panama.  Fax:  (507)  26-4477.  Pack- 
et:HP  1COQ&HP  1 CDW.  SPANCTY.  PA 
NCEAM. 

SEP  4-5 

AUBURN,  IN  The  Northeastern  Indiana 
ARC  will  operate  a  Special  Event  Sta* 
lion  to  commemorate  Auburn  Cord  Due- 
senberg  Days.  Operations  wilt  be 
1 400Z-2200Z  in  the  lower  25  kHz  of  the 
General  bands  on  40  meters  and/or  80 
meters.  For  a  commemorative  QSL. 
send  confirmation  and  SASE  lo  NEIARC, 
PC  Box  745.  Auburn  IN  46706. 


SEP  10 

GREELEY,  CO  The  Weld  ARS  will  op- 
erate Station  WAQDPC  from  1600Z- 
210GZ  to  celebrate  Potato  Day  at  Cen- 
tennial Village,  Frequencies:  14.250 
MHz  and  28,490  MHz.  For  a  certifi- 
cate, send  your  QSL.  with  a  business 
size  SASE  to  Rick  Hubbard  WAODDC, 
P.C  Box  5116,  Greeley  CO 30631. 

SEP  10-11 

NORWALK,  CT  The  Greater  Norwalk 
ARC  will  operate  KAIOFN  1300Z- 
2100Z  Sep,  10th.  and  13Q0Z-19O0Z 
Sep.  11th.  to  celebrate  the  1 7th  Annual 
Norwalk  Oyster  Festival.  Operation  will 
be  in  the  lower  25  kHz  of  the  General 
phone  band,  on  40,  20  and  15  meters, 
and  on  the  Novice  10  meter  phone 
subband.  For  a  certificate,  send  a  QSL 
card  and  a  9"  x  12*  SASE  to  the 
Greater  Norwalk  ARC,  324-7  Main 
Ave.,  Box  115,  Norwalk  CT  06351. 
SAXONBURG,  PA  The  Butler  Co.  AR 
Public  Serv,  Group  will  operate  KD3RT 
to  honor  the  Mayor  of  Saxonourg,  ReF 
don  Cooper  W3SYV.  1400Z-2200Z 
Sep.  10lhT  and  1400Z-2000Z  Sep. 
11th,  Location;  Saxonburg  Festival  of 
the  Arts.  Phone  will  be  on  the  lower 
portion  of  the  40  and  20  meter  General 
subbands.  For  a  certificate,  send  a  9"  x 
12p  SASE  to  8CARPSG.  Inc.,  P.O.  Box 
1692.  Butler  PA  16003. 

SEP  10-16 

MAASTRICHT,  THE  NETHERLANDS 
During  World  War  It,  the  German 
occupation  of  Maastricht  ended  on 
Sep,  14th,  1944.  Maastricht  was 


the  first  city  in  the  Netherlands  to 
be  liberated.  The  operation  was 
carried  out  by  the  30th  Infantry  Div  of 
the  19lh  US  Army  Corps.  Old  Hickory 
Div.  In  commemoration  of  this  occa- 
sion. Station  PA60HD  {Old  Hickory 
Div.)  will  be  in  operation  in  the  lower 
portion  of  20  and  15  meters,  phone 
and  CW. 

SEP  12-17 

LINWOOD,  NJ  The  Southern  Coun- 
ties ARA  will  operate  K2BR  from  the 
Miss  America  F^geant  in  Atlantic  City 
(Absecon  IS..  IOTA:  NA  111).  Freq.: 
Phone  -  25  kHz  inside  lower  General 
class  bandedge;  CW  -  65  kHz  inside 
lower  General  class  bandedge:  Novice 
-  28  100/.5QQ  kHz,  Operation  will  begin 
10  AM  EST  on  Sep,  1 2th.  QSL  -  SASE 
via  SCARA,  P.O.  Box  121.  Unwood  NJ 
08221. 

SEP  15-20 

THE  NETHERLANDS  The  Nijmegen 
RAC  will  operate  Station  PA6QMG  to 
commemorate  the  Sep,  17,  1944  para- 
trooper effort  lo  secure  bridges  in 
preparation  for  the  advance  ol  the 
British  Army  over  Dutch  waterways 
(Operation  Market  Garden).  PAGQMG 
will  operate  in  CW  and  phone  on  all  HF 
bands  during  the  week.  If  possible. 
WWII  radio  equipment  will  be  used  to 
make  connections.  Send  QSL  cards  to 
QSL  Manager  PA0KHS,  NL-Region  35, 
via  the  Dutch  QSL-bureau.  For  local 
visitors,  a  2m  and  70cm  talk-in  will  be 
on  standby.  A  QSO  with  PA60MG  will 
be  valid  tor  the  Noviomagum  Certifi- 
cate. 


HAM  STATION 


P.O.  BOX  6522 

220  N.  Fuffon  Avenue 

Evansville.  IN  47719-0522 

Store  Hours 

MON-FRI:  8AM  -  5PM 

SAT:  9AM  -  3PM 

CENTRAL  TIME 

SEND  S1.00  FOR  NEW  AND  USED 
EQUIPMENT  SHEETS 

WARRANTY  SERVICE  CENTER  FOR: 
JCOM,  KENWOOD.  YA£SU 

FOR  SEVICE  INFORMATION  CALL 

(812)422*0252 

MONDAY  -  FRIDAY 


TERMS: 

Prices  Go  No*  fndude  Shipping 

Price  and  Aviiialiiity  Subject  to 

Change  Wrtrtoui  Notice 

Most  Orders  Shipped  The  Same  Day 

GOO's  Welcome 


£.  teS 


o 


ICOM 


IC-737A 
100W,  HF  Transceiver, 

Built-in  Tuner 
Special  Low  Price-Call! 


£%  TEAM  ICOM  *94 


IC-735 

Ultra  Compact, 

Full  Featured 

HF  Transceiver 


IC-2GXAT 
2  Meter 

Handheld 
Up  To 
7  Watt 
Output 


IC-2JA 

Ultra-Slim,  Easy  To 

Operate.  Pocket  Sized. 

2  Meter  FM  Handheld 

All  Coupons  Included, 
Limited  Quantities 


1C-T21A 

2  Meter 

Handheld 

With 
440MHz 
Receive 


IC-281 H 

2  Meter  Mobile  With 

440MHz  Receive 


IC-2340H 

2M/440MHZ  FM  Mobile,  100  Memories, 

Independent  Controls 


USED  EQUIPMENT  BBS  812-424-3614  COMPUSERVE  72072,712 


ORDERS  &  PRICE  CHECKS 

800-7'29-4373 

NATIONWIDE  &  CANADA 


LOCAL  INFORMATION 


FAX  812  422  4253 


CIRCLE  131  ON  READER  SERVICE  CARD 
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SEP  16-18 

CHARLESTON,  SC  The  Charleston 
ARS  will  operate  WA4USN  1300Z- 
2300Z  to  commemorate  the  BOC 
Challenge  1994-95,  a  single-handed 
round-the-world  yacht  race.  Freq.: 
7_250T  14.045,  14.250.21.045,  21.250, 
the  Novice  CW  portion  of  the  40  meter 
band,  and  146790,  All  frequencies  +/- 
5  for  OR  M.  2  meter  operation  on  Sep. 
17th  only.  For  a  QSL,  send  QSL  and 
SASE  to  Sheila  Frank  KG4UDD,  614 
Long st reel  Circle,  Summervitle  SC 
204$$, 

SEP  17 

NEGAUNEE,  Ml  The  Hiawathia  ARC 
will  operate  W3KGW  1300Z-2030Z  to 
commemorate  the  150th  Anniversary 
of  the  locating  of  iron  ore  on  the  Mar* 
quelle  Range.  Operation  will  be  on  the 
General  band  and  on  146,91.  Send 
QSL  and  SASE  to  Charles  Waters, 
970  N.  Westwood  Dr.w  tshpeming  Ml 
49349  Please  put  contact  number  on 
envelope. 

PARK  CITY,  UT  The  Mercury  ARA,  in 
cooperation  with  the  Great  Salt  Lake 
Council  of  the  Boy  Scouts  of  America, 
will  operate  K2BSA/7  during  the  Utah 
Heritage  JamboraL  Operation  will  be 
from  0000Z-1300Z.  Req.:  3.870,  7226, 
14287,  21395,  Send  QSL  and  SASE  to 
MARA.  P.O.  Box  1 1201.  Sail  Lake  City 
UT  84147-0201: 

SEP  17-18 

READING,  PA  Berks  ARS  will  operate 
WA3MFT  from  1600Z  Sep.  17th-200GZ 
Sep,  18th,  to  commemorate  the  reno- 
vation to  the  landmark  PAGODA. 


Phone  frequencies:  3,680,  7. 280, 
14.280.  21.380,  28.480;  packet  on 
145,09.  For  a  certificate,  send  your 
QSL  and  a  9"  x  12"  SASE  to  Berks 
Amateur  Radio  $qc„  P.O.  Box  12632, 
Reading  PA  19604. 

SEP  19 

DANVILLE,  PA  Liberty-Valley  Ele- 
mentary School  wilt  operate  WC3A, 
N3IRN,  and  N3LQS  on  all  amateur 
bands,  from  1300Z-1900Z,  For  a  cer- 
tificate1  send  your  QSL  to  D.  Mtguelez 
N3PQB,  Liberty-Valley  School,  175 
Ubefty-Valley  R&*  Danville  PA  17821. 

SEP  20-24 

CHALK  RIVER,  ONT-,  CANADA  The 
Renfrew  County  ARC  will  operate  Sta- 
tion CJ3IFM  to  commemorate  the  In- 
ternal ' I  Plowing  Match  coming  to  Ren- 
frew county  for  the  first  time.  The 
RCARC  will  operate  on  all  bands,  and 
a  QSL  card  is  available  by  sending  an 
SASE  to  RCARC,  PO.  Box  39.  Chalk 
River,  Ont,  Canada  K0J  1K0. 

SEP  23-25 

PEA  PATCH  ISLAND,  DE  The  Tri- 
County  Amateur  Group  will  operate 
KD3XN  1400  UTC-2100  UTC  from  the 
Civil  War's  historic  Fort  Delaware,  Op- 
erations will  be  in  the  General  and 
Novice  portions  ot  10t  12,  15,  17,  20 
and  40  meters.  For  an  overhead  photo 
QSL.  send  an  SASE  to  the  operator 
worked. 

WALLA  WALLA,  WA  The  B.RQ. 
ELKS  Lodge  #287  is  celebrating  its 
100th  Anniversary.  They  will  issue  a 
certificate  for  working  5  Walla  Walla 


stations.  Please  send  names  and 
on  your  QSL  card  to  Robbie  Galto 
KB7QBW,  351  E.  Rose,  Walla  Walla 
WA  B9362.  Please  also  send  a  9"  x 
12"  SASE. 

SEP  24 

ADDJSON  COUNTY,  VT  The  Addison 
County  ARA  WIN  operate  N1BBR 
and  WXIO  from  1400Z-21002T  to  cel- 
ebrate the  Apple  Harvest  in  VT+  Oper- 
ation will  be  In  the  General  portion  of 
the  20  and  40  meter  CW  and  phone 
bands,  as  well  as  the  Novice  10  meter 
phone  band.  Operation  and  talk-ins 
on  local  2  meter  rptrs.  if  all  goes  as 
planned,  an  AM  antique  station  will 
run  on  approx.  14.285.  For  a  certifi- 
cate, send  QSL  Info,  51  US,  and  a  9"  x 
12"  SASE  to  Elaine  Eldridge  N1IJW, 
RQ>  Box  10,  New  Haven  VT  05472- 
0010. 

ERWIN,  TN  The  Unicoi  County  AR 
Serv.  will  operate  AC4QF  1300Z- 
2100Z  to  commemorate  the  15th  an- 
nua! ErwirvUnicoi  County  Apple  Festi- 
val. Operation  will  be  14.265  and 
7.265,  phone  only.  For  a  QSL  card, 
send  QSL  and  a  #10  SASE  to  UCARS. 
RO.  Box  185.  Erwin  TO  37650-0  W5. 
SOUTH  HOUSTON,  TX  The  Pearland 
ARC  wtU  opefale  AB5GU  as  part  of  the 
city's  Centennial  celebration.  Freq.: 
28.410,  21.310T  14.260,  7.230T  and 
7.125.  Ali  school  stations  will  be  active 
during  the  preceding  week,  Jamieson 
M.S.  will  operate  KI5MB;  Pearland 
H,S.  will  operate  KB5RGJ.  Certificates 
will  be  sent  to  stations  working  all 
three  locations.  For  QSL  or  a  certifi- 
cate, send  an  SASE  via  Marty  Hatey 


AB5GU,  803  Ave,  lT  South  Houston  TX 
77587. 

SEP  30-OCT  1 

ISHPEMING,  Ml  The  Hiawatha  ARA 
will  operate  Station  KBSDNS  Sep. 
30Ih  1700  UTC-0200  UTC,  and  Oct. 
1st  1500  UTC-2000  UTC-  This  is  to 
commemorate  ihe  40th  Anniversary  of 
the  Nan.  Ski  Hall  of  Fame;  and  the 
90th  Anniversary  of  the  U.S.  Ski  Assn. 
Freq,;  General  phone  and  CW  Novice 
on  80f  75.  40.  15,  20,  10,  and  2  me- 
ters. For  a  certificate,  send  a  9"  x  12" 
SASE  to  Rod  KBSDNS,  1740  Rose- 
wood Lnmr  tshpeming  Ml  49849. 

OCT1 

ANAMOSA,  JA  The  Jones  County 
ARC  will  operate  N0CWP  1500Z- 
2000Z.  to  celebrate  their  annual 
Pumpkinfest.  Operation  will  be  in  Ihe 
lower  50  kHz  of  the  General  sub- 
bands.  For  a  certificate,  send  confirm* 
ing  QSL  to  Jim  McClintok  N0CWP, 
Box  462,  Moriey  IA  523 12, 

OCT  1-2 

PITTSBURGH,  PA  The  Breezeshoot- 
ers  ARC  will  operate  Station  W3XX 
1400Z-2100Z  Oct.  1-2,  from  the  sub* 
marine  U.S.S  Requin.  docked  at  the 
Carnegie  Science  Center.  Operation 
will  be  CW  on  7.123  and  21.123,  and 
phone  on  7,250,  14.250,  21,350. 
28,460,  and  146.52.  For  a  certificate 
and  QSL  card,  send  QSL  and  an  8 
1/2*  x  11"  SASE  to  Ron  Berry 
WB3LHD.  326  Sunset  Drt  Bethel  Ffc, 
PA  15102, 


High  Performance 
PacTOR  /  AMTOR 


Use  an  ordinary  RTTY  terminal  unit  such  as 
CP-1,  CP-100,  TU-170.  ST-6,  ST-5000,  ST-6000.  eta 
with  G4BMKs  BMK-MULTY  software  running  in  your 
IBM-PC  or  compatible  for  performance  superior  to  a 
TNC.  Version  3  has  a  multipath  compensation  feature 
not  found  in  other  Pactor  implementations.  (While  a 
TMC  is  not  needed,  we  do  have  an  adapter  for  PK232.) 

Detailed  literature  upon  request.  Prices: 
Base  communications  package  with  AMTOR,  RTTYt 
CW  and  QSO/calfsign  logging  database  $95. 
Base  +  PacTOR$145. 

Extended  audio  package  adds  Audio  Spectrum 
Analyzer,  HF  WEFAX  and  SSTV  reception.  Base  + 
Extended  S140. 

Base  +  Pactor  +  Extended  $175, 
Pactor  alone  $50.  PK232  Adapter  $49.  Shipping  $3. 

VISA  /  MasterCard  Accepted 

Amateur  caflsign  required  with  order. 
Please  state  3Vs  or  5V*  inch  disk  preference. 

SPHERETRON  /  Schnedler  Systems  AC4IW 

P.O.  Box  5964 

Asheville,  NC  28813  (704)  274-4646 


AMATEUR  TELEVISION 


TVC-4G 
Made  in  USA        on,y  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Spacenet  2  transponder  9  or  weather  radar  during  signifi- 
cant storms,  as  well  as  home  camcorder  video.  If  it's  being 
done  in  your  area  on  420  -  check  page  501  in  the  94-95 
ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  all  over  -  all  you  need  is  one  of  the  TVC-4G 
ATV  420-450  MHz  downconveters,  add  any  TV  set  to  ch  2, 
3  or  4  and  a  70  CM  antenna  (you  can  use  your  435  Oscar 
antenna).  We  also  have  ATV  downconverters,  antennas, 
transmitters  and  amplifiers  for  the  400,  900  and  1 200  MHz 
bands.  In  fact  we  are  your  one  stopfer  all  your  ATV  needs 
and  info.  We  ship  most  items  within  24  hours  after  you  call, 
Hams,  call  for  our  complete  10  page  ATV  catalogue. 


(818)  447-4565  m-f  Bam-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91007 


Visa,  MC,  COD 

Tom  (W6GRG) 
Maryann  (WBSYSS) 
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■■  Number  2 

Prop ag a  tion 


24  on  your  Feedback  card 


Jim  Gray  W1XU 

2W  East  Chateau  Cwcte 

Pay$on  AZ  B5541 

I'm  sure  we  all  agree  tnat  propagation 
conditions  for  this  past  summer  were  very 
poor  This  month,  however,  we  may  see 
some  slight  improvement  as  summertime 
thunderstorms  and  high  absorption  levels 
give  way  to  the  usually  better  autumn 
propagation  on  the  HF  bands. 

First,  the  bad  news:  September  1-3. 
the  9lh  and  lOth.  the  l2Uvl5thT  and  a$ain 
the  26th s  are  likely  to  exhibit  some  distur- 
bances in  the  ionosphere,  hence  Root  and 
sometimes  Very  Poor  propagation  condi- 
tions for  OX  and  even  for  intra-country 
QSOs. 

The  good  news,  however,  is  that  days 
of  Good  or  Fair  propagation  on  the  HF 
bands  will  outnumber  the  others,  and  the 
chart  win  show  which  days  to  pick  lor  your 
operations. 

Us  always  worth  white  to  occasionally 
monitor  WWV  at  18  minutes  past  any  hour 
to  obtain  the  latest  values  Of  Sotar  Ftux 
(above  GO  is  be$t)>  Boulder  A  index  (10  or 
below),  and  Boulder  K  index  (2  or  below). 
Try  to  plan  your  operating  when  the  "num- 
bers'* are  favorable  for  best  results. 


Jim  Gray  W1XU 

Daytime  short  skip  out  to  1T000  mites  and 
nighttime  short  skip  beyond  1.000  miles 
may  be  expected, 

40  and  80  Meter  Bands 

Forty  meters  win  behave  much  like  the 
30  meter  band  as  shown  above, 

Eighty  meters  ought  to  provide  some 
good  DX  between  sunset  and  sunrise* 
Lessening  of  thunderstorm  GRN  wiJI  be 
welcome.  Short  skip  during  the  day  to  350 
miles  may  be  expected  on  Good  days, 
while  skip  to  1 ,000  miles  and  beyond 
ought  to  prevail  after  dark,  although  I've 
found  that  even  in  September,  high  day- 
time sfgnal  absorption  levels,  peaking  at 
noon  or  1  p.m.  local  time,  will  preclude  op- 
erations. 

160  Meier  Band 

There  woni  be  any  daytime  skip  avail- 
able, but  short  skip  openings  and  DX 
openings  to  some  areas  of  the  world  at 
night  may  be  anticipated.  Pont  expect 
wonders,  however,  unless  you  have  excel- 
lent antenna  systems,  such  as  Beverages 
for  receiving  and  verticals  for  transmitting, 
DX,  if  any,  should  peak  around  midnight 
and  again  around  sunrise. 


10  and  12  Meter  Bands 

Generally  Poor  conditions 
worldwide  on  most  days,  with  oc- 
casional openings  on  exception- 
ally  Good  days  to  tropical  areas 
during  daylight  hours.  These 
bands  will  close  before  local 
darkness. 

15  and  17  Meter  Bands 

Circuits  to  Africa  and  Central 
and  South  America  from  the 
Northern  Hemisphere  may  be 
open  on  Good  days,  with  some 
nice  short  skip  openings  out  to 
1 ,000  miles  or  so  on  these  days, 

20  and  30  Meter  Bands 

As  usual,  the  20  meter  band 
ought  ro  be  your  choice  lor  any 
serious  worldwide  DX  work  be- 
tween the  hours  of  sunrise  and 
sunset,  focal  time.  Also,  this  band 
should  remain  open  until  well  af- 
ter sunset  for  long  openings  into 
the  Southern  Hemisphere.  Short 
skip  to  about  2,000  miles  or  so 
should  be  available  on  many 
days  of  the  month. 

The  30  meter  band  will  act  a 
little  tike  20  and  a  little  like  40. 
Expect  DX.  if  any,  between  sun- 
set and  sunrise,  and  expect  fad- 
ing to  prevail  on  all  paths.  Signals 
from  the  east  will  peak  between 
sunset  and  midnight  (local  time) 
and  from  the  west  between  mid- 
night and  sunrise  {local  time). 
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Number  25  on  your  Feedback  card 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a  harnfest  to  try 
and  dump  ri.  but  you  know  you'll  get  a  tar  more  realistic  price  if  you  have  il  out  where  1 00.000 
active  ham  potential  buyers  can  see  it  than  iiie  few  hundred  beat  hams  who  come  by  a  flea  mar- 
hat  table.  Check  your  attic,  garage,  ceftar  and  closet  shelves  and  gei  cash  for  your  ham  and 
computer  gear  oefore  its  too  okJ  to  sefi.  Mou  know  you're  nol  ocing  to  use  a  again,  so  why  leave 
it  (or  your  widow  to  throw  out?  That  stuff  isn't  getting  any  younger! 

The  73  Flea  Market.  Barter  fa"  Buy.  costs  you  peanuts  (aJmcst) — comes  to  35  cents  a  wtwd 
tor  individual  {noncommercial)  ads  and  ST  00  a  word  for  commercial  ads.  Don't  plan  on  telling  a 
long  story.  Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  ol  hams  who  love  (o  fix 
things,  so  if  \\  docsrrt  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number.  Include  a 
check  or  your  credit  card  number  and  expiration.  H  you're  placing  a  commercial  ad.  include  an 
additional  phone  number  separate  from  your  ad. 

This  is  a  monthly  maoa^ne.  not  a  daily  newspaper,  $0  figure  a  couple  months  before  the  ac- 
tion starts:  then  be  prepared.  B  you  get  too  many  cafe,  you  priced  rt  low.  If  you  donl  get  many 
calls,  too  high. 

So  gel  busy.  Blow  the  dust  off.  check  everything  out  make  sure  if  still  works  right  and  maybe 
you  can  help  make  a  ham  sure  it  still  works  right  and  maybe  you  can  help  make  a  ham  newcom- 
er or  retired  old  timer  happy  with  that  ng  you're  not  using  now.  Or  you  might  get  busy  on  your 
computer  and  put  together  a  list  of  small  gear/parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  'n'  Buy,  Judy  Walker  70  Rt-  202Nk  Peterborough 
NH  03458  and  get  set  for  the  phone  calls. 


The  deadline  for  the  October 
classified  ad  section  is  August 
11,  1994, 

ALL  ABOUT  CRYSTAL  SETS-  Theo- 
ry and  construction  of  crystal  set  ra- 
dios $9.95  each,  ppd  USA.  Send  1o: 
ALLABOUT  BOOKS.  Depi.  S.  RO. 
Box  22366,  San  Diego  CA  921 92. 

8NB200 

CUSTOM  MADE-HAND  TOOLED 
leather  products  with  your  initials, 
name,  call  letters.  Photos  &  esti- 
mates available.  Key  rings,  wallets, 
beds,  purses,  hanging  signs,  specie  I  ry 
items.  GREAT  GIFT.  LEATHER  & 
WEST,  67  Causeway  Rd.>  West 
Swanzey  NH  03469.  (603)352^6256. 
9-4  pm.  M-FET.  BNB215 

OVER  500  TAILGATE  SPACES  THIS 
YEAR.  Suncoest  Amateur  Radio  and 
Computer  Convention.  November  19 
&  20,  1994,  Florida  State  Fair- 
grounds. Write:  FGCARC.  RO,  Box 
2423,  Clearwater  FL  34617-2423. 

BNB265 

WANTED:  AUDIO  EQUIPMENT- 
Tube,  Solid  State,  Mcintosh.  Marantz, 
Tannoy,  EV- Patricians,  Western  Elec- 
tric. Nakamichi  preferred.  John. 
{4 1 0)465-2699.  BNB266 

QSL  SAMPLES-  50  cents.  SAM- 
CARDS,  46  Monte  Carlo  Dr.  Pitts- 
burgh PA  15239.  BNB275 

DWYER  WIND  SPEED  INDICATOR 
only  $55.00  pJus  $4.00  S/H.  For  home 
or  office.  Accurate,  low-cost,  practical. 
Roof  mounted  pickup  Send  check  or 
MO  to:  RAD-MON  COMPANY,  Depi 
A,  Box  751.  Marathon  NY  13803- 
0751 ,  (NY  Residents  add  Sales  Tax) 

BNB265 

ATTENTION  HAMS!  Subscribe  to  5- 
50  Worldwide  for  Six  Meter  Enthusi- 
asts, DX  Digest  for  DX  Chasers^  or 
The  Novtce/Tech  Report.  Call 
(817)694-4047  or  FAX  (617)694- 
2522,  BNB292 


COMMODORE  64  REPAIR  Fast  turn 
around  SOUTHERN  TECHNOLO- 
GIES AMATEUR  RADIO,  10715  SW 
190th  Street  #9,  Miami  FL  33157, 
(305)238-3327.  BNB295 

KIT  BUILDERS—  NEW.  SYNTHE- 
SIZED qrp  Transmitter/Transceiver,  the 
ARM.  Full  Transceiver  Kit  w/case  only 
Si  99. 95  One  board,  no  wiring,  fop 
quality  components  &  PCS.  GUARAN- 
TEED TO  WORK.  For  info  send  SASE; 
Calt/Write  to  order:  S  &  S  ENGINEER- 
ING, 14102  Brown  Road,  Smlthsburg 
MD217S3:  (301)416^0661.       BNB304 

WANTED:  Electron  Tubes.  ICS,  Semi- 
conductors. ASTRAL,  P.O.  Box  707ST, 
Linden  NJ  07036.  Call  (800)666-8467 

BNB307 

KENWOOD  AUTHORIZED  REPAIR. 

Also  ICOM,  Yaesu,  GROTON  ELEC- 
TRONICS, Box  379,  Groton  MA 
01450,  (508)448-3322,  BNB31 0 

UNIQUE  ANTENNA  GIVES  30db 
GAIN  on  all  HF  bands.  Complete 
plans.  $6,95.  AA2KE  Bob  Christie. 
215-26  Spencer  Ave..  Queens  Village, 
NY  11427.  BNB319 

PROGRAMMABLE  COUNTER-Works 
with  ANY  VFO  Rfg!  Get  a  digital  dis* 
play  for  your  rig.  100  Hz  resolution. 
You  can  read  the  tuned  frequency  di- 
rectly, no  need  to  calculate  offsets. 
Counts  to  40  Mhz,  up  OR  down. 
Counter  Kit.  $69.95;  Kit  w/case, 
$99,95;  Assembled  w/case,  $139,95. 
GUARANTEED  TO  WORK  For  info 
send  SASE:  Call/write  to  order:  S  &  S 
ENGINEERING,  14102  Brown  Rd.t 
Smithsburg  MO  21783;  (301)416- 
0661.  BNB334 

RCI-2950  OWNERS:  New  modification 
manual  including  Power  increase.  Clar- 
ifier  modification.  Modulation  increase. 
Operating  hints,  and  more.  Parts  in- 
cluded. Only  $20.00  ppd  in  U.S.  (Mis- 
souri residents  add  $1.15  tax), 
SCOTT,  P.O.  Box  5 T 0408.  St..  Louis 
MO63151-O40S,  (314)846-0252.  Mon- 
ey Orders  or  C.O.D.  BNS340 

Continued  on  page  81 
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New  products 


Number  26  on  your  Feedback  card 


Compiled  by  Charles  Warrington  WA1RZW 


NCG  COMET 

Comet  Antenna  has  introduced  the  new  Quad-Band  HF  mo- 
bile antenna,  Model  HA-4S,  which  is  pictured  on  this  month's 
cover.  The  following  coils  are  standard  with  the  HA-43;  40,  15, 
12,  and  10  meters.  An  optional  20  meter  coil  Is  also  available: 
the  L-14HS. 

Trie  HA-4S  is  very  compact  and  lightweight,  weighing  only  1 
pound  14  ounces  and  measuring  only  4  feet  ID  inches  tall, 
This  allows  for  more  convenient  mounting  options  than  conven- 
tional HF  mobile  anlennas.  The  HA-4S  can  be  mounted  on  a 
trunk  lip-style  mount  such  as  the  RS-820,  or  a  rain  gutter 
mount  such  as  the  RS-80. 

High  quality  construction  includes  a  gold-plated  PL-259  con- 
nector at  the  antenna's  base  and  a  threaded  collar  that  un- 
screws to  expose  the  hinged  base,  allowing  a  90-degree 
foldover  for  clearing  garage  doors,  etc. 

For  more  information  on  the  HA-4S.  visit  your  favorite  dealer 
or  contact  NCG  Comet  1275  North  Grove  SL.  Anaheim  CA 
92806;  (714)  630-4541  FAX  (714)  630-7024.  Or  circle  Reader 
Service  No.  202. 


ACE  TRIDENT 


A  new  hand  held  radio  receiver  covering  shortwave  and 
public  service  band  voice  frequencies  has  been  Introduced  by 
Trident,  Frequency  coverage  ranges  from  below  AM  broad- 
cast (500  kHz)  to  above  the  new  PCS  frequencies  (1,3  GHz) 
in  me  microwave  range.  Listeners  can  tune  into  virtually  every 
kind  of  voice  broadcast,  from  all  over  the  world. 

This  new  Trident  demodulates  AM,  narrowband  FM.  and 
wideband  FU  signals,  Frequencies  can  be  directly  entered 
in  the  keypad,  or  the  unit  will  scan  for  active  channels.  The 
receiver  has  1t000  permanent  programmable  memory  chan- 
nels. 

The  new  Trident  comes  with  a  12  VDC  cigarette  lighter 
plug.  AC  battery  charger,  four  AA  batteries,  earphone,  built-in 
speaker,  belt  ciip.  flexible  antenna,  mounting  hardware,  and 
instructions,  For  more  information  contact  Ace  Communica- 
tions, 10707  £  106th  Street,  Fishers  IN  46038;  {800}  445- 
77X1 \  FAX  (800)  448-1084,  Or  circle  Reader  Service  No,  203. 


ANTENNA  SALES 

ASA  has  introduced  the  Fold-Over 
Model  FO-1  three-position  adapter  for 
3/8  x  24  thread  antennas,  which  fits 
any  3/8  x  24  mount.  This  unique  mount 
adapter  eliminates  having  to  take  the 
antenna  off  the  vehicle  when  ap- 
proaching home  garages,  drive-up 
bank  Idlers,  and  parking  garages. 

Just  push  the  side  button  on  the 
FO-1  and  fold  over  to  45  or  90  de- 
grees. 

The  heavy-duty  unit  is  constructed 
of  weatherproof  chrome  opiated  brass 
and  statnless  steel.  They  are  priced  at 
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$7  each  or  three  for  $20  (add  $5  5  &  H 
USA.  to  one  location).  For  more  infor- 
mation contact  ASAt  PO  Box  3461, 
Myrtle  Beach  SC  29578;  (800}  722- 
2681.  Or  circle  Reader  Service 
No.  205. 
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SGC  has  announced  the  availability 
of  the  new  SmartPowerGube  micropro- 
cessor-controlled  linear  amplifier.  The 
unit  significantly  boosts  power  500 
watts  intelligently.  The  unit  has  a  bank 
Of  status  LEDs  on  the  front  panel 
which  function  as  Built-in  Test  Equip- 
ment (BITE}  allowing  the  operator  10 
spot  any  problem  quickly 


ICOM 

Icom  has  Introduced  the  IC-27G0H 
dual-band  mobile  transceiver,  featuring 
a  detachable  front  panel.  Mount  the 
front  panel  on  your  vehicle's  dashboard 
and  store  the  main  body  in  another 
location,  using  the  optional  OPC-438 
or  O PC -4 3 9  accessories.  The  careful 
design  and  dual  controls  allow  for 
safe  and  convenient  operating  while 
driving. 

The  JC-27Q0H  features  VHF  (144  to 
143  MHz)  and  UHF  (440  to  450  MHz) 
coverage,  each  band  having  its  Own 


tuning  knob,  Mem- 
ory/Calf button,  and 
Volume/Squelch 
control.  Four  se- 
lectable backlight- 
ing conditions 
make  for  easy 
reading  of  the  dis- 
play. Full  access  to 
all  functions  are 
available  from  the  supplied  DTMF  mi- 
crophone. Adding  the  optional  HM-90A 
wireless  mike  allows  "backseat  driver" 
control  of  the  transceiver. 

Each  band  has  six  scratchpad  mem- 
ories and  the  IC-2700H  provides  a  total 
of  100  memory  channels.  Outpul  power 
Is  50  watts  VHF  and  35  watts  UHF.  The 
suggested  retail  price  is  $959.  For 
more  information,  visit  your  loom  dealer 
or  contact  tcom  America,  Inc..  2380- 
116th  Avenue  N.E..  Beitevue  WA 
98004:  (206)  454-8155,  Or  eircte  Read- 
er  Service  No,  201. 


GAP  ANTENNA 
PRODUCTS 

GAP  Antennas  has  introduced  the  Titan  DX  muttiband  an- 
tenna. The  Titan  provides  continuous  coverage  under  2:1 1 
across  the  entire  10,  12,  15P 17,  20.  30,  and  40  meter  bands. 
Plus,  it  covers  over  100  kHz  on  80  meters.  The  Titan  is  pre- 
tuned;  it  needs  no  tuner. 

The  Titan  Is  the  answer  for  the  amateur  with  space  limita- 
tions, it's  easy  to  set  up.  requiring  no  radiais  It  simply 
mounts  on  a  1-1/4"  pipe,  The  Titan  is  a  very  manageable  25 
feet  and  weighs  25  pounds  . 

Like  all  GAP  antennas,  the  Titan  has  no  traps  or  coils,  but 
has  the  unique  elevated  GAP  feed  which  dramatically  re- 
duces earth  loss,  noise,  and  instability.  Sturdy  construction 
features  6063  aluminum  tubing  and  stainfess  steal  hardware. 

GAP  antennas  are  manufactured  in  the  USA.  For  more  in- 
formation visit  your  favorite  dealer  or  contact  GAP  Antenna 
Products.  Inc.  6010  N.  Otd  Dixie  Highway.  Vero  Beach  FL 
32967;  (407)  778-3728.  Or  circle  Reader  Service  No+  204. 


OFS  WEATHERFAX 

OFS  WeatherFAX  has  announced  a 
third-generation  weather  satellite  de- 
modulator—the PCMCIA  Convertible 
for  laptop  and  desk  computers.  This  is 
the  first  WeatherFAX  decoder  card  to 
use  Carrier  Peak  Sampling  (CPS) 
technology,  which  provides  noticeable 
improvements  in  image  quality  and 
clarity.  Whites  are  whiter,  blacks  are 


blacker,  gray  shades  are  more  accu- 
rate, and  boundary  edges  are  well-de- 
fined. The  quartz  crystal -locked  digital 
design  eliminates  all  adjustments,  and 
self-test  modes  verify  correct  opera- 
tion. 

The  compact  PCMCIA  Convertible 
is  credit-card  (PCMCIA  type  II)  sized 
and  is  hot -plug  able  into  IBM  compati- 
ble laptops  and  desktops,  using  the 
OFS  ISA  bus  converter  card.  When  at- 
tached  to  the  audio  output  of  an  SSB 
or  VHF  receiver,  it  will  acquire  high 
quality  weather  satellite  pictures  direct- 
ly from  polar-orbiting  and  geostation- 
ary satellites  and  from  HF  Marine  FAX. 

Prices  start  at  $495-  For  more  infor- 
mation contact  OFS  WeatherFAX. 
6404  Lakensst  Cf.,  Ratetgh  NO  27612: 
(919)  847-4545  (voice  or  FAX),  Or 
circle  Reader  Service  No.  206- 


The  SmartPowerCube  constantly 
monitors  your  HF  SSB  rigs  activities, 
power  needs,  and  antenna  condition. 
In  less  than  15  milliseconds,  it  selects 
the  right  broadband  filter.  The  unit  is 
protected  from  preprogrammed  shut- 
down  procedures  and  shuts  down  au- 
tomatically in  the  event  of  a  micropro- 
cessor fault 

The  SG-500  Smart  PowerCube  is 


designed  for  service  in  fixed,  mobile, 
and  manne  applications,  and  is  fully 
compatible  with  most  HF  equipment. 
The  introductory  price  is  $845  for  a  lim- 
ited time.  For  more  information  contact 
SGC  Inc..  SGC  Buifding,  1373?  SE 
26th  SL  PO.  Box  3526,  Betievue  WA 
98009;  (206)  746-6310.  (800)  259- 
7331.  FAX  (206)  746-6384.  Or  circle 
Reader  Service  Nor  207, 
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Barter  'n  '  Buy 

Continued  from  page  79 

HR2510.  RCI2950,  CONNEX  3300,  COBRA  148, 
GALAXY  SATURN,  plus  many  more  kits  to  in- 
crease  your  modulation,  Si  9  95,  (800)536-0109. 

BNB350 

KIT  BUILDERS!  Complete  Jist  of  165+  kft  vendors, 

#10  BASE  +  $3X0  USD  to:  HUTENBER  ENGI- 
NEERING, 38045  10th  St.  E.  #H75-AR,  Paimcfale 
CA  93550.  BNB365 

QSL  CARDS  —  Standard  and  custom.  Your  ideas 
or  ours.  Excellent  quality.  Foil  stamping  available. 
Many  designs  and  type  styles.  Catalog  and  sam- 
ples $1.00  refundable.  WILKINS,  Dept.  A,  Box 
787.  Atascadero  CA  93423.  BNB37Q 

CALLSIGN  WRISTWATCH  —  Free  details. 
KC6UECP  9438  Broadway.  Temple  City  CA  91780, 

BNB379 

NEW  NN1G  CW  SUPER-HET  SINGLE  BAND 
TRANSCEIVER  KIT.  Available  in  20M.  30Mr  40M, 
80M.  $59,95  plus  $3.75  S/H.  (CataJog-2  Stamps). 
DAN'S  SMALL  PARTS  &  KITS,  1935  South  3rd 
West  #1 ,  Missoula  MT  59801 .  BNB385 

SERVICE MONITORS WANTED 

SERVICE MONITORS WANTED  .  . .  , 

.....  Any  late  model  .....  Test  Equipment 

. CaN,  (408)241-7376.  BNB390 

CWers,  USN  FLAMEPROOF  KEY,  new.  packed 
1955.  $59  (shipping  included).  Collectors.  15 
pages,  mostly  telegraphic,  refundable  $2  00  plus  2 
Stamps  Joseph  Jacobs,  60  Seaview  Terr.,  North- 
port  NY  1 1  768.  BNB393 

ITS  BACK!  The  return  of  Ihe  HW-8  Handbook! 
Second  printing.  Modifications  for  the  Heath  QRP 
rigs.  First  class  mail  $11.  DX  add  $4  for  air  mafl 
shipping.  Mike  Biyce,  WBSVGE,  2225  Mayflower 
NW,  Massillon  OH  44647.  BNB404 

MAHLON  LOO  MIS,  INVENTOR  OF  RADIO; 
{patented  1872)  by  Thomas  Appleby,  (Copyright 
1967).  Available  from  JOHAN  K.V.  SVANHOLM, 
N3RFf  SVANHOLM  RESEARCH  LABORATO- 
RIES, P.O,  Box  81.  Washington  DC  20044.  Please 
send  S25.00  donation  with  S5.00  lor  S&H.  BNB420 

BROWNIES  QSL  CARDS  SINCE  1939.  Catalog  & 
samples  $1  (refundable  with  order}.  3035  Lehigh 
Street.  AHentown  PA  1 81 03.  BNB430 

BUTTERNUT  ANTENNAS.  NEW— in  box.  (2}HF6- 
VX,  $125.00;  (2)HF5B,  $200.00;  (2)HF2V,  $110.00; 
(1JHF7VX,  $150.00.  (210)435^6190.  BNB435 

RADIO  DOCTOR  VIDEOS  for  Repair  and  Align- 
ment of  HF  Transceivers,  Reviewed  by  Gordon 
West,  January — 73  Magazine.  Videos  for  popular 
KENWOOD,  YAESU.  and  ICOM.  ORDERS: 
(800)786-1416  MC/VISA  Catalog:  SASE  (2 
stamps):  RADIO  DOCTOR.  710  Teague  Dr..  Ken- 
nesaw  GA  301 44.  BNB442 

FREE  .Ham  Radio  Gospel  Tracts:  DX  Contact 
and  Christian  Helps,  SASE:  N1GDP.  RAR-OFC, 
RO,  Box  8.  Harmony  ME  04942.  BNB443 

HAMS,  DO  YOU  NEED  PRJNTER  RIBBONS? 

Lowest  prices.  Color  or  Black.  Tell  us  what  you 
need.  Free  Info.  HARCLY(A),  P.O.  Box  830P  Co- 
quille,  OR  97423.  BNB457 


W 


here's  the  Beam? 

UoobmiMve  DX  Cam  Affleniro  for  80  rhru  10 
Easily  bidden  •  tnnall  Fast ■  Fot*d  or  Portable  ■ 

Tb*+*hi  %  30  *«rt  uleui  *i*  nil  DX  P**tfr 
bdJ*«  *i  tfcu  pk-ntft.  Vm  obi  m+  jl  ml  vow 
frri^tan  cw"t  *iffc*r.  B3?  it  warfe  DX  tvi»fc<rt 
iEv-A»y.  Hem  i^Kvoi  •  k™  profile  a0  *0  AO  m 
bifcj*f?  Of  1  2  cSeai-ral  moth: Siai<r  t  r  lh*  »m<* 
Ml  timiv  fij  A*  pc<fc<rts:-3fc-f  nc^i  IN  i,>  %<&. 

!V«Hk.  OX  withoMt  tetiirg  [h*a«ighbore 

[af^^tsi  Antenna  $Wc$t 

5006:  R  Pr^v>.  LT  M*S     (801 )    373-8425 
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QUICK,  EASY,  &  COMPACT 

Flash  cards  'NOVICE  thru  EXTRA*  theory  ftey  words 


undefined   Over  4000  sets  in  use!  Far  beginner,  OMs, 
XYLs&kkls 


tiftM 


■ennce 

TB>aC*M 

ADVANCED 

EXTRA* 

2  or  rntnm         U.D0 
Q.U&  DISCOUNTS 


*tfc.f* 
Ilfctt 
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I 
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Order  Todmyl 
from 


VIS  STUDY  CARDS 
P.O.  BOX  17377 

HATTIESBURG,  MS  39404 


w< 


SSL 
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Small  Talk 

MICRO  1 .2  8  2B  VOICE  RECORDER  IDENTIFIERS 


FULLY  ASSEMBLED  IN  THE  Ui/L  (HOT  A  HI),  INCLUDING 
HHSOPHONE.  SWITCHES  AND  FUC1  DOOJHENTATmi 


9*r.   ;  REVISED 


fir 


O  r  c 


33£T 


MICRO  1.2: 

riniAitctonwiE 
-mim 

MA'XiyiG1 


-  8flfe  SAMPLE  Ml 
•  5^13.8  DC  SUPflT 

.  e  ow  mm  outwt 

-  HE  AUDIO  OUTPUT 

-  REFEATiftftTATlON  ID. 


-  GttAT  fO*  WW  0* FOX  HUNTWG 

-  SAVE  TOW  VOW  DURING  A  COKTBT 
-IMTEAIHEHOffWnHOUTIWEA 

-  EXACT  SOUND  EHUUTION 

-  60  SECONDS  KC/niT 


I I4S  Mm  tftf  ET  SOOEfftDt.  NT  1 JJD3  %^' 

T PWHE  CIIWL  ■  IH  UK  WO  ft I M SfiH  -  OLD. OWttE  JfPlI '  Hfl RI5WXT5  ADD  IV, »U5 HW 


ADDmOMAL  FEATURES 
mum 

|V1D600nEH(Mlf5t 
4UUUF  WTO  ID  TINtH 

40ft  nsqwLoi  KITED 


?Br  -  a=a 


TO  ORDER: CALL  l-{800)-588-4300  SST" 


•  ■.mr*    i      I    ^        J 


5lRCLn8l  ON  READER  SERVICE  CARD 


Sell  Your  New  &  Used  Gear  In  BARTER  'N'  BUY 

Classified  Ads  Work!  Call  Judy  Walker  today.  1  -800-274-7373 


PAY  TV  AND  SATELLITE  DESCRAMBLING 

AH  New  Into  VOLUMES  All  New  Info 


■  Vdume  6  —  ou  Deaf  y*T  —  OttaA  a§  lOOMl  htt  for  it  Cfltt*.  MMlHl 

iMMMm syAitB.  Uwy  dD-i^ojfMf .  Sctsn^cs  ndiKWL  only  S1S9&, 

*  Pay  TV  VoLtiTH  1-5  tal  tifafvrf  |  •  Hachtr  V^to(VH5> 

*  Wireless  Cabfe  Hacking  » Build  Saleifte  Sy stum  tmebdus  0B5 \ 

*  C<jmp»ele  Wi?a'd  i.  VC2>  >    *  All  thew  lilies.  S1 5.95  each .  303495  £/*SZ&5 
+  MflntWy  rnewsleiTEa'  $29.9&7f       ■  nam  calalog  Si  •  AIL  our  into  1129.96 


T7F 


1552  Hertel  Ave.  ^123,  Buffalo,  NY  142T6 

Voice/F AX/BBS  716-S74-2038 

COO  ."Karri  QK  Add  $6 


CIRCLE  36  ON  READER  SERVICE  i 

HamCall  CD-ROM 

US  &  International  Callsign  Lookup 
Over  1,000,000  listings  and  lOOCounlnes 

Includes  US  Clubs  &  W.irtdry  Stahons 
ICALL  program  looks  up  name  address, 
expiation  dale,  birth  year,  license  class. 
;rtfy  lavlong  area  code,  time  zone.  & 
levation  Retneve  by  any  data  element 
on  PC,  call,  name  and  zip  on  the  MAC. 
Hundreds  of  new  programs  are  on  [his 
see  the  Electronics  Software  Compendium 
CD-ROM  for  a  larger  oo\ lection  of  software 
•No  hard  disk  required  *  Print  Labels  ■  Export  to  HaroVdisk 
or  floppy  *  T$R  runs  from  text  window  ■  Updated  every 
April  &  Oct  ■  Standing  orders  accepted  ■  OeaJer  discounts 
for  5  or  more  *  Latest  public  domain  PC  &  MAC  software 
Same  low  price  of  S50.00  plus  S5.00  shipping. 


New  CD- Rom 
Electronics  Software  Compendium 

The  Electronics  Software  Compendium 
is  a  collection  of  programs  and  dala  files 
/     thai  pertain  lo  electronics,  broadcasting, 
amateur  radio  and  SWL  activity 
Over  15,000  files  m  total  The  disc  is  updated  and  issued 
senw  annualfy  m  Apfil  &  Oct     Over  200  megabytes  of 
material  s  resident  on  this  CO-ROM,  for  MAC  &  PC  Send 
your  order  to  Bucfcmaster  Publishing.  $25  00  plus  S5  0O 

s*ppmg        rSuocMASTER 

Route  4,  Box  1630  •  Mineral,  VA  231 17 

703:894-5777 

800:282-5623 

703:694-9141  (Fax) 

Internet;  info@buck.com 

CIRCLE  56  ON  READER  SERVICE  CARD 


FOR  AMATEUR  RADIO  DESIGNERS 
AND  BUILDERS 

-  HF  -  QRP  ■  UHF  ■  VHF  -  Rcvre 
•  Xmtre  ■  ORG  *  -Arils.  •  Projects 


build  rr-TMEur  operate  m 


Quarterly  $20/yK 


■  HAMBREW  FaU  Festival  Contest 

•  From  KUs  To  RF  Desiga  •  New  Pmdocts 

•  Free  Classified  Ads  To  Subscribers 

•  Design  Awards  For  Amalcmr  Bailders 


525  yr.  (Canada,  Mexico)  *S35/yr.  (Intrl.) 

PO  Box  2«008>Lake wood,  CO  80226 
VISA'MC  only:  1-800-5-H AM  RIG 
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ULTIMATE  MODIFICATION  BIBLE    VOL.  IV 

NEW  AND  MORE  COMPLETE  111 


OTB1 WC  UKE  WWftG  COOES  FOR  tS  A**0  KA«  RJOOS 
OVS*  48  CBPOtfeMJQOLLftnON  BOOST  INSTRUCTIONS 

OVEB  ZM  MOO  FOB  CB  Pli"S 

DVtfl  1 75  MOD.  FOR  HAM  RADIOS 

OVER    W  COMPLETE  SYNTH£^fcDCRYSTALCK4RT5 

WTH  INSTRUCTIONS, 
OVER  25  SCANNERS.  AND  TEN  METER  RHMDUOa 
OVER  20  PflECALCULATED  MOD.  CRYSTAL  CHARTS, 
Lf€fi  SCHE  MATIC'S  AMD  ANT^QAX  <*  QANAXES  CHARTS 

KDC  SOUND 
17SMFM30I3 

Gmim,  TC  77302 


QwiO?  T40Q-2S&48& 
MQtm-UH  40B-231-37S1 


$29.95 


.If  CHOtP,  coc 


Walking-Stick  Yagi? 


Hnld  ii  in  votn  hand- — tl's  a  watkinc  *in  k 
rtlnic  tif  .liurtiinyni  v  uh  ruMvr  cndv  Bill  It- 
skk  itt  all  the  rlcmcnl*  of  a  4  ckmrtit  y  *p  thai 
ope*  irveetJtet  i11  2  iritnutc*.  Read}  i^t  fac  T- 
Hum  Ucsfciv  lo  [let  vmr  signal  run  of  a  took: 
into  ihf  repeater,  NMuik  fiits  in  diop  nml  pci 

Nxvth  ivvoj  ylhilljl  I  its  clean  Jimd  Ughl  iind  limjjll, 
Smears  $79,  70  cm  34U.  Weighs  only  I  lb.     * 
Add  Irt  Shipping  &  ThincJIirieu    lulu  J  I . 

Antennas  West  Order  OloiUnu 


Bo*  5lW*2-5  Provo  UT  JWiO? 


gUI  373  8425 
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CIRCLE  151  ON  READER  SERVICE  CAftD 
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ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentially  harmful 
electromagnetic  fields.  AlphaLab's  handheld  TrIFieJd™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (.2  -  100  milhgauss,  60  Hi);  identify 
poorly  grounded  or  shielded  equipment  High  VDT  or 
fluorescent  tight  fields,  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (.5  -  100  kVm,  60  Hz};  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/microwave  setting  {50  MHz  to  3  GHi,  .01  to  T 
mW/em2). 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one-year  warranty, 

AJphaLab,  1272  Alameda  Ave,  Sail  Lake  City,  UT  84102 
Call  (801)  532-6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks. 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  .  .  1-800-274-7373 


Why  Take 
Chances? 


HIGH  QUALITY, 
GREAT  PRICES, 


EXPEDITED  ORDER 
SERVICE  FOR: 

General  Communication  •  Industry  •  Marine  VHF 
Scanners  •  Amateur  Bands  •  Microprocessor 

Experimental 

Get  your  FREE  1994  Catalog! 
CALL  TOLL  FREE:  1 -800-JAN^XTAL 


P.O.  BOX  60017  •  Fort  Myers,  Florida  33906 

(813)936-2397  f 


"DESIGNING  A  YAGI  HAS 
NEVER  BEEN  SO  EASY!" 

.  .  73  Amateur  Radio  Today,  April  "94 
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This  higfri  speed,  easy-to-use  yagi  software  features  auto- 
de&igiy  auto- optimize  and  performance  analysis  it  will 
accurately  calculate  up  to  17  elements  to  1  Ghz  with 
boom  and  tapered  element  compensations,  a  folded 
dipole  option,  and  prints  all  files,  charts  and  graphs 
Includes  both  co  processor  &  no  co- processor  versions 

Fur  PC  -  AT  w  /  S40  K  RA1*  VGA.  EGA  CGA  Hare  and  DOS  3  V  rjimr 


HOT!  NEW  VERSION 


v30 


39 


95* 


Aw  S3  00  »in  v  S6  00  for  dot-USA  vttoft  •  fevL 

Swfl  S*St  for  cample  into    -    US  Otrt  or  tilernan  Money  enter 

Aruona  onten  »<H  5  5%  *t»t«  tv*  <   Specify  3.5" or  5  25" floppy  <*sh 


RAJ  Enterprises  (602)  64a  &7ss 

4506  N.  48th  Or  Phoenix,  AZ  dS031 
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SKED-ALARM  A  Windows  based  aJarm  to  track 
your  radio  schedules.  Keeps  up  10  5  skeds  with  du- 
al-digital clocks  in  UTCrtocal  lime/date.  Records 
Time/Date/Frequency.  Send  S22-5Q  check  or  M,G. 
to:  SOFTS  PARKS  SOFTWARE,  2601  Cartwnghl 
RdM  Sufte  D^306P  Missouri  City  TX  77459.  (Include 
Name  and  Call,  Texas  residents  Include  state  tax.) 

BNB446 

GOOD  DX  LOCATION  on  the  second  highest  hifl 
on  the  East  Coast.  Four  bedroom  yellow  brick 
house,  overlooking  Sandy  Hook  Bay,  65"  military 
type  tower.  Call  (304^46^-5575.  BNB505 

CDROM-94  HAM  RADIO  CALLSIGN  DATA  BASE 
Ham  Radio  Callsign  Database  with  hundreds  of 
PC  Compatible  programs,  radio  mods,  TCP/IP 
Usenet.  Ham  Radio  Archives,  FCC  Rules  &  Regu- 
lations, current  exam  question  pools,  and  Canadi- 
an Call  Signs.  Only  $24.95,  with  Windows/DOS  in- 
terlace. Includes  shipping!  Send  check  lo: 
CDROM.  2348  Karen  Dr.,  #6,  Santa  Clara  CA 
95050  or  call  (408)241-7376  with  your  Visa  or  MC. 

BNB540 

DACRON  ROPE,  WHY  RISK  FAILURES  with  aeri- 
al supports?  Strong,  high  UV  resistant,  non -stretch 
Military  Type  black  DOUBLE  (unlike  our  competi- 
tors' single)  braided  Dacron.  3/32":  $.06/tt.,  3/16" 

(770  lb,  test);  $  11/ft,  5716":  $.l6/fL  DAVIS  RF  CO. 
24  HOUR  ORDERS:  (800)328-4773.  BNBS57 

HF  TRANSCEIVER,  IC-781.  mint,  in  Box,  only 
used  10  hours,  manuals  included,  $3700.00.  Mike, 
(408)227-7460  after  6  p.m.  BNB590 

DONT  BUY  QSL  CARDS  UNTIL  YOU  SEE  MY 
FREE  SAMPLES.  Also  1  specialize  in  custom 
cards  and  QSL  business  cards.  Write  or  call  for 
free  samples  and  custom  card  ordering  informa- 
tion. LITTLE  PRINT  SHOP,  Box  1160.  Pflugerville 
TX  78660.  (512)990-1192.  Mastercard  and  Visa 
now  accepted.  BIM8595 

WANTED:  Western  Electric  tubes  and  other  tube 
audio  equipment.  (800)251-5454.  BNB615 

DUPLEXER  TUNING  GUIDE.  A  complete  booklet 
showing  step-by-step  instructions  on  tuning  ail 
types  Of  dupfexers.  Included  is  theory  of  operation, 
detailed  diagrams  and  much  more.  Send  $9,95 
plus  $2.50  s&h  to  RGM  PUBLICATIONS.  533 
Main  Street,  Hillsboro  NM  88042  For  faster  ser- 
vice using  a  major  credit  card  call  (505)895-5333 
and  order  today,  30  day  money  back  guarantee, 

BNB635 

SATELLITE  EQUIPMENT  Best  $$$  USA. 
(600)851  -6534.  BNB640 

UNIVERSAL  PROGRAMMERS  Data  tO,  XELTEK, 
Logic  Devices.  Magic  IO.  EETools*  Needhams. 
from  S399.00.  EPROM  programmers  from  $117. 
Call  for  free  catalog.  (408)24 1  -7376.  BNB645 

VHF-UHF-SHF  Large  SASE.  VHFer,  P.O.  Box  685, 
Holbrook  A2  86025.  BNB660 

QSLS— ELEGANT,  AFFORDABLE.  Samples 
$1  (refundable  with  order)  AACO,  Depl.  S49, 
1639  Fordham  Way.  Mountain  View  CA  94040. 

8NB670 

HAM  RADIO  REPAIR-  AN  makes  and  models. 
Fast,  Professional  Service.  AFFORDABLE  ELEC- 
TRONIC REPAIR,  7110  E.  Thomas  Rd.,  Scotts- 
da£e  AZ  85251 .  (602)945-3908.  BNB70O 
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ROSS'  S$SS  NEW  SEPTEMBER  (ONLY)  SPE- 
CIALS. SAVE  TIME  AND  MONEY  HAVE  MODEL 
NUMBER  AND  MANUFACTURER  READY  WHEN 
YOU  CALL  OR  WRITE,  KENWOOD,  MB-4Q0D, 
$18.00;  KNB-7A,  $65.00;  TH-22AT  $245.00;  PB* 
10,  $40.00;  MFJ  CALL;  ALINCO  CALL:  YAESU  SM 
FT-227R.  $14.00;  SM  FT-902.  $15,00;  JCOM  4SAT. 
$365.00;  4KL,  $6,175.00;  AG~1t  S8G.00;  47A. 
$350,00:  MICRO  4AT  $280.00;  3230A,  $550-00; 
575A,  $1,200,00;  CUSHCRAFT  4218XL,  $150.00; 
AL48-3S  $30.00;  A1 47-11,  $50,00;  R7,  $340.00; 
BENCHER  CALL;  BUTTERNUT  CALL;  AEA 
PK64A/HFM,  $145.00;  TELEX  HY-GAIN  CALL,  RF 
CONCEPTS  CALL;  MIRAGE  CALL;  LARSEN 
CALL;  ROHN  HDBX48,  $550,00.  LIMITED  TIME 
OFFERS.  LOOKING  FOR  SOMETHING  NOT 
LISTED  OR  HARD  TO  FIND?  CALL  OR  WRITE, 
OVER  9000  ham- related  iiems  in  stock  for  jmmedt- 
ate  shipment  Mention  ad.  Prices  cash,  F.O.B.  Pre- 
ston. HOURS  TUESDAY-FRIDAY  9:00  TO  6.00. 
9:00-2:00  RM.  MONDAYS.  CLOSED  SATURDAY  & 
SUNDAY  ROSS  DISTRIBUTING  COMPANY.  78 
SOUTH  STATE,  PRESTON  ID  83263.  (208)852- 
0830.  BNB707 

ELECTRON  TUBES:  All  types  and  sizes.  Transmit- 
ting, receiving,  microwave  ,  .  ,  Large  inventory  = 
same  day  shipping.  DAILY  ELECTRONICS,  10914 
NE  39th  ST.  Suite  B-6,  Vancouver,  WA  98682. 
(800)346-6667  or  (206)896-8056,  BNB71 9 

MINIATURE  POLICE  RADAR  TRANSMITTER 

One  mile  range.  S41  assembled,  $31.00  kit.  9025 
Coldwater  Rd  Bldg.  100A,  Fort  Wayne  IN  46B25. 

BNB725 

DRAKE  L4B  AMPLIFIER,  excellent.  3700.00; 
Drake  28  receiver  with  O-Multiptier.  excellent, 
$100  00  All  plus  shipping.  Caesar  Arena  W2SW, 
1090  River  Rd.  Trenton  NJ  08628,  (609)883-6338 

BNB745 

HAM  RADIO  REPAIR— Prompt  service.  ROBERT 
HALL  ELECTRONICS,  1660  McKee  R<1,  Suite  A, 
San  Jose  CA  95116.  (408)729-8200.  BNB751 

GET  YOUR  "FCC  COMMERCIAL  GENERAL  RA- 
DIOTELEPHONE LICENSE".  Electronics  Home 
Study,  Fast,  inexpensive!  *Freew  details.  COM- 
MAND PRODUCTIONS,  D-174,  Box  2824.  San 
Francisco  CA  94126-2824.  BNB761 

WANTED:  HAM  EQUIPMENT  AND  OTHER 
PROPERTY,  The  Radio  Club  of  Junior  High  School 
22  NYC.  Inc.  is  not  only  the  Big  Apple's  largest 
Ham  club  but  also  the  nation  s  only  full  time,  non- 
profit organization,  working  to  get  Ham  Radio  into 
schools  around  the  country  as  a  theme  for  teach- 
ing using  our  ED  U  COM -Education  Thru  Communi- 
cation-program. Send  your  radio  to  school,  Your 
donated  amateur  or  related  property,  which  will  be 
picked  up  or  shipping  arranged,  means  a  tax  de- 
duction to  the  full  extent  of  the  law  for  you  as  we 
are  an  IRS  501  (c)  (3)  charity  In  our  fourteenth 
year  of  service.  Your  hefp  wtll  also  mean  a  whole 
new  world  of  educational  opportunity  for  children 
around  the  country.  Radios  you  can  write  oft.  kids 
you  can*!.  Enjoy  the  coming  fall  season  by  helping 
someone  else  and  yourself-  Please,  wrrte-phone-or 
FAX  (he  WB2JKJ  "22  Crew"  today:  The  RC  Of  JHS 
22.  P.O.  Box  1052.  New  York  NY  10002.  Telephone 
(516)674-4072  or  FAX  (516)674-9600.  Young  peo- 
ple, nationwide,  can  get  high  on  Ham  Radio  with 
your  help.  Meet  us  on  the  WB2JKJ  CLASSROOM 
NITT:  7.238  MHz.  1100-1230  UTC  and  21.395 
MHz,  13QCM90G  daily.  A  new  school  term  is  just 
beginning,  your  help  now  could  change  the  course 
of  many  a  young  persons  future.  BNB762 


Where's  the  Loop? 

Whs*  would  yom  dn  in  ihi  *,  ftwdn  *  I  uicil  Uu 

whrp  twi  a  bm  a&J  llv  »hrp  in  ilv  *nnju* 

v.  jifi  a  txtilcd  tail  Qnl\  Uu  TV  in  Uv  ncil 

othV  teail  me  5*J.  A  ham  m«h  aa  Omni  Loop 

jtht  l>io?  en  hiv  rtvlM'^  Lallan;  to  ocr> 

ItxJv.  Sn  I  pm  m:  up  ilunnj;  ifv  SufvrBciwI 

«*it-n  air  iht  ivi^Jrtmr*  w%.ic  bu^  r  led  ii  witfi  com.  *****  Vm  eniinj 

mm  on  40  thru  Hi.  Adi  $#S  J  It 

20m     159      40m   179      75  <ir  HOm   SW       160m     $139 

Antennas  West  Order  SS^J'SftjL 

Bok  50062  pforour 84 ma      Hotline  aUU-y26-737a 

CIRCLE  363  ON  READER  SERVICE  CARD 


GIVE  YOUR 

HR-2510      HR-2600 

ihf  ittrwrfeafBrri  a\  tht 

"BIG    RIGS** 


CHIPSWITCH 

4773  Sonoma  Hwy,  Suite  132 
Santa  Rosa,  CA  95409-4269 

Write  or  rpll  (707)  53<HJ5!2  for  FKFF.  LnfofMtkm 


CIRCLE  2G5  ON  READER  SERVICE  CARD 


Pocket  Morse  Code  Trainer 


Only! 

$29.00 


Learn  Code  Faster  &  Easier 
Better  than  Code  tapes 
Ideal  Tor  Beginners  to  Advance 
Take  it  anywhere  to  practice 

*  Selectable  code  rates  from  3  wpro  to  23  wpm 

*  3  Random  code  modes 

Continious  random  code  mode 

Preprogramed  code  mode  for  checking  accuracy 

Interactive  code  training 

*  Selectable  letter  groups  for  faster  Learning 

*  Runs  up  to  16  hours  on  one  9  volt  battery 


Made  in  USA 


Dimensions  1"  x  3.8"  x  2  .4" 


Add  S5.00  for  S,'H 


Computer  Aid«d  Technology,  Inc,  10132  Monroe  Dr,  Dallas,  Ti  75229,  Call  214-350  0SS8.  Vi*a/MC  Accepted 


CIRCLE  276  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  .  .  1-800-274-7373 


How  To  Get  Started 


In  Packet  Radio 


Enter  the  exciting 
world  of  packet  ra- 
dio today  with  How 
To  Get  Started  In 
Packet  Radio.  Dave 
Ingram,  K4TWJ, 
wrote  this  begin- 
ner's guide  to 
packet  radio  in  an 
easy-to-understand  manner.  It  starts  with 
a  non-technical  description  of  packet  ra- 
dio, followed  by  chapters  that  include 
getting  started,  setting  up  your  station, 
networks,  BBSs,  portable  and  high-fre- 
quency operation  and  even  a  Packet  Ra- 
dio Equipment  Survey,  There's  also  an 
appendix  that  includes  circuits  for  inter- 
facing equipment.  Join  the  most  excit- 
ing and  rapidly  growing  area  of  ham 
radio  today!  Order  your  copy  of  How  To 
Get  Started  In  Packet  Radio  book  for 
only  $9.95!  (plus  $2.00  S&H). 


CALL  US 
TODAY!! 


NARA 

MATTGNAL  AMATELff  RADIO  ASSOCIATION 


P.O.  Box  598,  Remond,  WA  98073 

Orders  Only  1-800-GOT-2-HAM 

Inquiries  (206)  869-8052 


The  big  name  in  smalt  antennas... 

The  HIGH  $IER$A     antenna: 

Operate  anywhere  from  3,5MHz 
to  30MHz,  without  leaving  your 
car,   "MonobancT  performance! 


$299  plus  S&H       VISA/MC 

(mounts  and  whips  sold  separately) 

Sierra  Antennas 
Box  2389 
Nevada  City,  CA 


CIRCLE  223  ON  READER  SERVICE  CARD 


Tel:  916-273-3415 
Fax:  916-273-7561 

Brochure  Available 

CIRCLE  G7  ON  READER  SERVICE  CARD 
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CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $3. 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH      Owner 
P.O   BOX  31500X    PHOENIX.  AZ  65046 


Silent  Solar  Power 


L2 


TJic; 5349,00  Dullcr-'tVuted  QRV  ,St>1(ir  Power  SuiJply  kc^your 
repeater  or  Ihc  ulr  'rcmnd  the  ctock  or  powers  yuur  11X1*  HF  nation 
bO  hri  a  mnntli  Control  circuit  sp«d»dwgf ,  protect  gel  cell*  &. 
Acd  hjilu-ncv   l:ull>  ib.«TnWod,  QKV,  puiublc.  Ejbi1>  c*|i4mitd 

(801)373-8425  *T^&«  wo* 2  Frovo  ur jmk>5 

CIRCLE  336  on  READER  SERVICE  CARD 


&*&.  AMIGA  AND  COMMODORE  SUPPORT  SERVICES  (z 


Now  utilize  the  same  repair  facilities 
used  by  dealers  and  other 
Commodore  service  centers.  Take 
advantage  of  direct  tow  pricing,  fast 
turn-around  (24-48  hours),  extended 
warranties,  service  contracts,  tow- 
cost  system  upgrades  (such  as  1 
MB  Agnus),  Toaster  problems  and 
most  important  —PROFESStONAL 
SERVICE. 

CALL  FOR  RETURN  AUTHORIZATION  NUMBER 


GLOBAL  UPGRADES,  INC 

3  CHESTNUT  STREET,  SUFFERN,  N.Y.  10901 
914-357*7339*  FAX:  914-357-6243 

1-800-426^8693 

HOURS »4 ft  M0N.-FRF 


*"*  AMIGA  &  COMMODORE  CHIPS  **** 

Commodore  Plug-in  Chips 


6567  Video i S9.95 

906114/PLA S9.95 


6510  CPU ..r,,.r,,,rrT..hnJ..,S9J95 

6526  CIA Sfl<95 

Amiga  Plug-in  Chips 

$735        8373  Super  Den ise S24.9S 

S14.9S         1.3  ROM ...—_. ....._ S1B.95 

5l  1-95"  c.u4  HUM--- — r^.-....miiin^<B# .95 

.£11*95        2.05  ROM  ~™ .,527.95 


8520ACIA „„.. 

8520  PLCC  (A4000) 

G362/8364 „.„. 

5719  Gary 


. , . 


6372/8375  Agnus  with  diagnostic  disk „™ S32.95 

Plus  all  Commodore  and  Amiga  POWER  SUPPLIES CALL 


COST  OF  SERVICES' 


AMIGA 
FLAT  RATE  LABOR 


A500 


S55 


A-M.-U      S-l^n 


A2000       585  A4000      S150 


PLUS  UPS  SHIPPING 


COMMODORE 

FLAT  RATE  LABOR 


Civl 


$25 


C12B 


1541 


S.'JQ 


S45.1571 


S35 


CDTV 


S60 


CALL  P0HPRK3HG  ON  M0f*K 


4  OTHER  fTBJS  WE  SERVICE 


CIRCLE  338  ON  READERS  SERVICE  CARD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


THE  ANSWIt  IS  GAP  TECHNOLOGY  »1ME  ANSWER  IS  GAP  TECHNOLOGY 


An  Antenna  with  No  Earth  Loss? 


Yfes. . ,  tfw  answer  Is  GAI**S 
revolutionary  technology. 


iLI-VAfffl 
GVFHQ 


It  you're  tooting  tor  an 
fa  tha  cm  out  perform  the 
ethers  and  gw«  yoy  the  fldge 
you're  looking  lor  a  BAP.  The 
Cnafcnger  OX- VII I  is  the 
revoiutjonary  design  that 
answers  your  demands  for 
multi-band  operation  and 
Liieauated  efficiency  witfi  low 
noise.  This  Is  tira  technology 
thai  eliminates  Earth  Loss. 
GAP  delivers  from  an  elevated 
teed;  your  power  doesn't 
disappear  into  the  ground.  Put 
it  up.  Turn  it  on  Mo  tuning  Ho 
frustration  BAP  deJtafs 
everything  tut  fit  nasstes 
And  —  SAP  delivers  at  a 
fraction  of  the  cost  of  the 
■ 'so-called r  compeiioon 


The  Challenger  DX-VIII 

10m  JQ*ri  Itm  lint  17m  1Qm  flm  2m 


Plus  Shipping 


GAP  gtb  II 
Ml  WJI 


E3 


ANTENNA  PHMHICTS .. 


H  OH  Doot  H*y 

Vero  BtKft.  FL  12967 

(407)776  372S 

|Cnrnnf  cliJ  f  rfljutftii*  Anltttli 


TH£  AN5WEH  I*  GAP  TECHNOLOGV  *  THE  ANSWER  \5  GAP  TECHNOLOGY 


pgCABLE  X-PERTS,  INC. 


-j? 


COAX  tDOFTTUP 

FLB0BLE9flt  3  UV  R££  DIRECT  BUftlAL  JACKET      ft2TT 

9913  EQUAL  UV  RESISTANT  JACKET™.™ - 

PG  213flJ  MIL-SPEC  DIRECT  BURIAL  JACKET,.. 
RG  flAJ  FOAM  95*  BRD  UV  RESISTANT  JACKET 
RG  MINI  BX  BL.K,  CLR  Or  SILVER  JKT  (UV  RES),. 

RG  5#U  SOLID  CENTER  CONDUCTOR 

RG  5SAAJ  STRANDED  CENTER  CONDUCTOR 

RG  142KJ  DBL  SILVER  BRD  TEFLON „ 

RQ  21 4U  DBL  SILVER  BRD  HA  JACKET _ 

RG  "MrtJ  FOAM  PE  SOUD  CENTER™*  BRO._ 
*SO  OHM  LADDER  UNr  I SGA  SOLID  CW  COM) 
72  OHM  HEAW  DUTV  TW*J  LFAD  12GA  $7RQ_ 
300  OHM  HEAVY  DUTY  TWIN  LEAD  1SQA  5TRD 

LMR  SO0  LOW  LOSS  jUKE  VrT  HARDLiNEi 

LMR  400  LOW  IOSS  (SMILAR  TO  96i3) ... 
LMR  240  LOW  LOSS  (MINt  S  SlZt*)...,.. 


SOOFT 

43TT 
32iFT 

.3D,fFT 
, IS/FT 
,13vFT 

.1B/FT 
1.  ID/FT 

i.aa^FT 

_l     - — 

ll-TT 

■Z&TT 

"34H" 

1.A7-FT  1.451T 

JS/FT      SOrt=T 

JUWFT      3&FT 


$A^T 

.savFT 
irj/n 

.1S/FT 

.17/FT 

1.30VFT 

1_5CVFT 

la-FT 

IS^FT 


ROTOR  CABLE 

STANDARD  DUTY  (A  COMD)  £Jlfl  6/22  UV  RES„ 
HEAVY  DUTY  {B  COND)  ZHS  6720  UV  RES  JKT 
1 8GA  4JC  GRAY  PVC  JACKET 
1 6GA  7/G  GRAY  PVC  JACKET. 


MM •* ■■< 


-- ■  '■ 


,20/FT 

15ffT 
1WFT 

TATT 

OftFT 

.07jFT 

1JFT 


.ie/rr 

,33/FT 
1#FT 
17/FT 

1ZTT 

in  p 


ANTENNA  WIRE 

t4GA  TB0  STR  5UPERFLSC  UNINSULATED 

T4GA  7/22  HARD  DRAWN  BC  UNINSULATED— 
t*GA  SOUD  "COPPERWELlr  UNINSULATED.. 

DACHOKROPE  DBL  Bf»3afl-770#  TEST 

BALUNS  PRICE 

WSAU  l  :1  Of  41  l4^M*teTRANSEOftMER  TYPE  S2t  DLVEA 

W2DU  1 :  T  I  B-30MKZ  CUHRT  TYPE  DIPOLE  OR  BEAM    $23  OC^EA 

ORIGINAL  G5RV  KIT  _ KS-00/EA 

WIRE 
10GA2/C  RED/BLK  25FT  SiO.QO  5DFT  i2O.0OlO0FT  S3B-00 
T2GA  2/C  RE0«LK  25FT  $7.50    SOFT  $1  B.DQ  100FT  S28.LX) 
1  ■  TINNED  COPPER  BRAID  f  GFT  $10,00  25FT  S2O.O0  100FT  $75.00 
T/2'  TINNED  COPPER  BRD  25FTJ12  0O  SOFT  $24  KJ100PT  $40  00 

CONNECTORS 

PL  259  SlLVER.TEFL.ONr GOLD  Tip     'OPKS  S11  00    25PKS  S25  00 
tT  CONNECTOR  SlLVEaGOLDTlPtOFHSSazsO     2SPKSS75i» 

MOR£  ITEIIS  STOCKED.,. 

CABLE  &  WmE  CUT  TO  YOUR  SPECIFIC  LENGTH! 

ORDERS  ONLY:  800-828-3340 

TECH  INFO:  708-506-1 886     

3S  FAX:  708-506-1 970  HE 

113  McHenry  Rd.T  Suite  240     ffi 
Buffalo  Grove,  IL  60089-1797 
For  Complete  Literature  Mail  SASE 


JOIN  TAPR-TUCSON  AMATEUR  PACKET  RADIO 
Support  the  development  of  new  communications 
technology.  Benefits:  newsletter,  software/share- 
ware, discount  on  ktts  and  publications.  $l5/yearT 
Visa/MC  accepted.  When  joining,  mention  73,  re- 
ceive Packel  Radio  General  Info  booklet  ($7  value)! 
(817)383-0000.  Mail:8937-309  E.  Tanque  Verde 
Rd.  #337P  Tucson  AZ  85749-9399.  BNB76S 

SERtOUS  ABOUT  SOLAR  POWER?  The  PVSP 
starter  kit  comes  with  a  32  watt  Sola  rex  VLX  panel 
and  a  ten  amp  Sunlogic  charge  controller.  Special 
introductory  price  $275  plus  $7  shipping,  SUN- 
LIGHT ENERGY  SYSTEMS.  2225  Mayflower  NW, 
Massilton  OH  44647,  BNB774 

FOX  TANGO  NEWSLETTER  Collectors  Editions. 
Call  for  years  available,  entire  library.  $30,00.  Great 
for  Vaesu  enthusiast.  INTERNATIONAL  RADIO  & 
COMPUTER,  INC.  (407)489-5609.  BNB776 

AGGRESSIVE  SALES  REPRESENTATIVE  seek- 
ing additional  employment.  Would  like  to  sell  ama- 
teur radio  equipment  (910)299-1298.  BNB800 

R-390A— SALES— SERVICE— PARTS.  Info  SASE: 
MtLTRONIX.  RO.  Box  3541,  Toledo  OH  43608- 

BNB813 

FREE  IBM  SHAREWARE  AND  HAM  CATALOG. 
Morse  Code  Computer  Interfaces.  $49.95.  DYNAM- 
IC ELECTRONICS,  Box  896,  Hartselle  AL  35640, 
(205)773-2758,  FAX  (205)773-7295.  BNB815 

MORSE  CODE  MUSlCi-Do  Aerobics,  Sing!  or 

Jog,  while  learning  coder  Sensational  new  discov- 
ery and  now  the  secret  is  yours!  Order  THE 
RHYTHM  OF  THE  CODE  cassette  today!  $9.95 
ppd  KAWA  RECORDS  RO.  Box  319-S.  Weymouth. 
MA  02188  The  HIT  of  m&  Dayton  Hamvention! 

BNB824 

THE  ANARCHIST'S  BBS  is  a  resource  for  anar- 
chists, investigators,  researchers,  computer  hack- 
ers and  phone  phreaks.  Categories  include:  Com- 
puter hacking,  investigation  techniques,  Telecom- 
munications technology  and  Surveillance.  Call 
(214)289-8323  for  free  trial  access.  BNB831 

FCC  COMMERCIAL  LICENSE  PREPARATION 
RADIOTELEPHONE-RADIOTELEGRAPH.  Latest 
home  study  fast  easy  audio  video.  O  &  A  pool 
disks.  FREE  details  WPT  PUBLICATIONS 
(800)800-7588.  BNB840 

ELECTRONICS  GRAB  BAG!  500  pieces  Of  new 
components:  inductors,  capacitors,  diodes,  resis- 
tors. $5.00  postpaid.  ALLTRON!CS1  2300  Zanker 
Rd.,  San  Jose  CA  95131.  BNB855 

FOR  SALE  OR  TRADE  Tascam  424  and  L,T. 
Sound  VE  3+.  all  new,  cost.  $2,000.00,  will  sell  for 
$1,700,00  or  trade  on  amateur  equipment  of  equal 
value.  Call,  (601)795-0804,  BNB860 

CRYSTAL  SET  HANDBOOK  now  available  from 
the  Xtal  Set  Society.  Includes  projects,  formulas, 
and  3  issues  of  our  newsletter,  S  12,95.  Join  the 
XTAL  SET  SOCIETY  and  receive  6  bi-monthly 
newsletters,  $995.  Remit  to:  P.O.  Box  3026.  St. 
Louis  MO  63130.  BNB885 

WANTED;  BUY  AND  SELL  AH  types  of  Electron 
Tubes,  Call  (612)429-9397,  Fax  (612)429-0292, 
C  &  N  ELECTRONICS,  Harold  Bramstedl.  6104 
Egg  Lake  Road,  Hugo  MN  55038.  BNB915 
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WANTED:  TEN-TEC  208A  audio  filter  Functional 
275  Watt,  "lowpower"  Johnson  match  box  with  or 
without  SWH  unit.  Parts/parts  unit  HQ-180  series, 
receiver  functioning  Drake  SPR*4  Receiver  with 
Xtals  pack.  D.C.  Fairbrother.  K1FKW,  RR3  Box 
11SAT  BJuff  Road,  Newport  VT  05855-9316, 
(802)334-5496  after  6  p.m,  ET  BNB900 

COMMODORE  64  HAM  PROGRAMS^  disk  sides 
over  200  Ham  programs  $l6.95./$,29  stamp  gets 
unusual  software  catalog  of  Utilities,  Games,  Adult 
and  British  Disks.  HOME-SPUN  SOFTWARE,  Box 
1064-BB.  Estero  FL  33928-  BNB91 7 

HERO  ROBOT  AND  ROBOTIC  EQUIPMENT 
OWNERS:  board  repairs.  IC  programming  and  as- 
sorted pre-programmed  speech  chips.  For  addition- 
al requests  contact:  ELECTRONIC  REPAIR,  2927 
East  Washington  Ave.,  Madison  Wl  53704, 
(608)249-5577,  BNB920 

LOW  COST  HAM  EQUIPMENT,  Send  stamp  for 
list.  WA4DSO,  3037  Audrey  Dr..  Gastonia  NC 
28054.  BNB927 

RADIO  REPAIR  Amateur  and  commercial  profes- 
sional work.  Fred  Fisher  WF9Q.  6866  W.  River  Rd.. 
South  Whitley  IN  46787,  (219)723-4435.      BNB930 

SERVICE MONITORS WANTED 

SERVICE MONITORS WANTED 

. . . . ,  Any  late  roodei Test  equipment  .... 

• .  • . .  Call.  (408)24 1-7376.  BNB945 

RF  TRANSISTORS,  Japanese  transistors  and 
tubes  need  dealers,  repair  shops,  kit  makers,  etc. 
for  2SC1969.  2SC2312,  MB8719.  MRF455, 
MRF454.  2SC2879  and  more.  WESTGATE 
(800)213-4563.  BNB950 

FREE  HAM  GOSPEL  TRACTS.  SASE  N3FTT, 
5133  Gramercy.  CHIton  Heights  PA  19018.  BNB960 

PRINTED  CIRCUIT  BOARDS  for  projects  in  73, 
Ham  Radio,  QST.  ARRL  Handbook.  List  SASE, 
FAH  CIRCUITS,  18NS40  Field  Ct.,  Dundee  IL 
60118.  BNB966 


HANDY  TALKY  CASES,  black  or  camouflage, 
$8.95;  personalized,  $14.95;  desk  stands.  $8,95; 
specify  make  &  model  add  $8.00  for  s/h.  Send 
SASE  for  catalog.  R.  THOMSON,  165  Wellington 
SL  West.  Suite  20010.  Barrie,  Ontario,  Canada, 
L4N7W1.  BNB967 

HAM  RADIO  CDROMS  Plus  800  other  COROM  ti- 
tles. Call  (717)560-2321  for  FREE  info.  KA3VXA, 
DISCOUNT  DATA,  BB970 

AZDEN  SERVICE  by  former  factory  lecrmiciaa 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 
INC.t  10715  SW  190  St.  #9,  Miami  FL  33157. 
(305)238-3327.  BNS979 

KC5DWK  MAKES  SELF  INKING  STAMPS  for 
hams  with  your-  address  and  call  Sign,  Send  S14.95 
with  your  order  &  phone  number  to  SCRS.  Box 
4550.  Pasadena  TX  77502.  BNB980 

ROTOR  PARTS  ROTOR  SERVICE.  ROTOR  acces- 
sories: Brak-D-Lays.  Ouik-Connects.  Pre-Set  mods. 
NEW  models  for  sale  Free  catalog.  &AX&,  7368 
State  Road  105,  Pemberville  OH  43450.      BNB996 


Sell  your  new  or  used  ham 

equipment  in  Barter  V  Buy. 

Call  Judy  Walker  at  1-800-274-7373 


CIVIL  WAR  ERA 
COOKING  SHOWS 

CASH  PRIZES  lor  winning  red  pes.  prxscniatiuns.  etc. 
Aulltcniicily  i*  of  prime  importance,  iL'vc  a-;jt  luiltcr, 
cream.  ^ti|iar.  whole  niiJk.  mid  su  I'nrlb.) 
CATEGORIES  -  Federal  or  Confederate.  Winter  Camps. 
Iron  Ru Linns.  Men  and  \Vomen+  Period  Civilian  Dishes 
Junior  Division,  CanUies,  Coffees.  Teas,  Beers.  Wine*. 
Ales.  Brarklic*.  Pienic  Lunch  Basket  Auctions,  etc. 

FREE  PRE-REGISTRATION  —  NO  WALK  ONS. 
Write  us  and  describe  yourself  (include  lavoriie  recipes. 
ingredients,  evening  phone  number,  and  <*el ["-addressed 
stamped  basine^Mze  envelope}.  l<£00*THKOKY-5» 

INFANTRY  THEORY 
MAGAZINE 

FROYiSiQXS  DEFT.  AR 

11 759  San  Vicente  Blvd.  •  Los  Angeles  CA  WJ49 

Virid  Where  Pmhih led  C I W4  EG  Ampctt 


CIRCLE  264  ON  READER  SERVICE  CARD 


Subscribe  to 

73  Amateur 
Radio  Today 

Call  800-289-0388 


Series  Mode 

Powerline  surge  protection 

+  Effective-  required  protection  for 
interconnected  or  networked  equipment 

♦  Reliable--  non-sacrificial  design 

♦  Safe- Uses  no  MOVs 

Award  winning  Series  Mode  technology 

eliminates  the  destructive  energy  of  surge  voltage 
and  surge  current! 

Call  or  write  for  full  details  today.  Ask  about  your  ham 
operator/ club  discount 

zerosurge  Inc. 

944  State  Rt  1 2  Frenchtown  NJ  08825 
800-996-6696      FAX  (908)  996-7773 


CIRCLE  268  ON  READER  SERVICE  CARD 


SAM 


Amateur  Radio 

Callsign  Database 


Find  Hams  quickly  and  easily  by  Callsign  or  by 
Name.  Search  for  a  specified  City.  Slate,  or  Zip 
Code.  Print  wilh  standard  or  customized  output. 
Ideal  for  mailing  lists,  QSL's  etc.  NEW  FOR  '34, 
search  Titers  that  allow  you  to  specify  FIRST  NAME* 
LICENSE  CLASS,  AGE.  ADDRESS,  or  CALL 
SUFFIX.  AREA,  OR  PREFIX. 

SAM  Option  files  include  County  Cross  Reference, 

License  Expiration  Date.  Full  Date  of  Birth, 

Previous  Calls  and  Date  First  Licensed 

Requires  IBM  Compatible  PC ,    1 7  5  MB  of  hard 
drive  space,  and  high-dens ity  floppy  drive 

NOW  AVAILABLE  ON  CD-ROM 

Disk  Version  $39  95  CD-ROM        139  95 

SAM  OPTIONS  $7  50  each 

Shipping  and  Handling  55  00 

RT  SYSTEMS,  INC 

8207  STEPHANIE  DRIVE  HUNTSV1LLE.  AL  35802 

1-800-723-6922  or  1-205462-9292 

Visa.  MasterCard  or  Dt*COv«f 


CABLE  T.V.  CONVERTERS 

Jerrold™,  Oak.  Scientific  Atlantic.  Zenith,  & 
many  others.  New'1  MIS  stereo  add-on: 
mute  &  volume  Ideal  for  400  &  450  owners 


1-800-826-7623 

B&BINC.         ■ 

3584  Kennebec,  Eagan  MN  55122 


CIRCLE  21  ON  READER  SERVICE  CARD 


Handheld  Repeater  Controller 


Spectrum  Electronic  Products 
introduces  the  world's  first 
handheld  repealer  controller. 
No  larger  than  most  handheld 
radios,  the  HRC-10  converts 
a  single  or  dual-band  radio 
into  a  full  featured  simplex  or 
duplex  repeater  system,  Key 
features  of  the  HRC-10  in- 


clude voice  lOer,  DIM  F  Con- 
troJ  and  programming,  hang 
and  time-out  timers.  Digital 
Voice  Operated  Squelch 
(DVOS™),  telemetry  tones, 
and  private  voice  mail  slot. 
Phone  406-438-2788 
FAX  408-438-6027 
S299 


CIRCLE  63  OK  READER  SERVICE  CARD 


Ever  wish 

you  had  a  radar  gun 

in  your  car? 


/ayiKSSsK&s 


at 


-  ^^^N  ^i 


TheZ4FP£Risan 

awesome  Answer! 

This  magic-like  little  box  activates  any  radar 
detector  within  3/4  of  a  mBe,  Waicfc  the  brake  lights 
come  on  the  speeding  sports  car  that  just  flew  by. 
Keep  [hose  speeding  big  trucks  from  eating  your 
bumper.  The  TAPPER  is  alQGrte  amateur  transmit- 
ter the  size  of  a  cigarette  pack,  operates  on  a  9v  battery. 
Complete  with  road  game  Trolling  for  TaOights". 

$4Q95 

Built  &  tuned  only    t*      Plus  $5.00  S&H 

TRANSEL 

lEGHNOLOGES 

MADE    IK    USA 

123  East  South  Street 

Harveys  burg,  Oh  45032 

1-800-829-8321 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


20N1Q£  Practical  Digital  Electronics  Handbook  K  xtiLe  Tu»- 
tc\  Hi  Contain.*  mnc  diEttal  ir-t  scar  projects,  Dipul  cuvukv  tape 
^alcv  hi*iahk>  and  timers.  micn*pn,xt>%cirv.  memory  ar»d  iftfmt/ruffM 
device*,  f  1450 

2QN103  Electronic  Power  Supply  Handbook  by  Jan  R. 
Sim luir  Covcr\  man;  types  of  supplies — bmcnes.  ximplc  AC 
vupf  licv  v«  rivh  mode  supplies  mid  rnvcncrv  $lfr.25 

20N104  Electronic  Test  Equipment  Handbook  ■  e  Mm- 
ry  A  pndc  to  electronic  lest  equipmem  for  ihe  engineer.  technician, 
siudctn  jikI  home  enthusiast.  SltMK) 

20N 1 05  Digital  Logic  Gates  and  Flip- Flops  b\  Urn  R  Swrkk 
A  firm  foundation  in  digital  electronics.  TrcaK  ihc  lopies  of  gaits  mid 
flip-flops  thoroughly  and  from  ihc  beginning.  $IHJXI 

01  P§S    Pirate  Radio  Stations     by  Andrew  Turfy  Timing  in  it* 

ui>dei  ground  brojidcMhih.  $12.95 

Q1T01  Transmitter  Hunting   by  Jmtpk  Modi  mid  Thomas  Curkv 

Radio  direction  ilridiujr.  Amplified.  St^.y? 

03R02  Rtty  Today  fry  Dave  Ingram  Modern  guide  lo  amateur 
radios  retype  $HL5fl 

05E03  First  Book  of  Modern  Electronics  Unique  project  ihai 
lire  money  rising.  $12,95 

09D22  The  World  Ham  Net  Directory  M  Mdc  WitbmtU 
SW  —  2nd  edih.m  Introduce*  the  special  irflcnrH  ham  radio  network* 
ami  "him  i  fgm  *  hen  and  whett  y«i  can  tune  them  in  $9_5D 

Q9P33  Piraie  Radio  Directory  M  G^f^r  teflf*  Where  ro  tune  in 
flfl  secret  cmenainment  stations.  $7.95 

10OQ6319W  Norm  American  Callbook  Tte  1994  Ntmn  Amei- 
i*-iti  dllhooV  Tt\[s  ihe  calls,  njmo..  and  address  in  formal  ion  for 
5CKUIKI>  JiLtnvd  radio  anuof tirs,  in  ill  countries  of  Norm  America. 
*»,95 

D5H24  Radio  Handbook.  23rd  Ed  by  WiUiam  f  Orr  WAS.M  HM\ 
page*  of  cvcryihrtf  you  wanted  to  know  about  ndio  conimunxaiion. 
*J«.95 


10F093  1993  International  Callbook  The  new  1 993  International 
Callbook  Iki*  ^IMAi^  licenced  radio  amateur;  m  the  countries  ouMde 
North  America.  Jl  cwvefx  Sumh  America.  Eunapc*  A  Irk- a-  A*i*  and  ihc 
Pacrfjc  area  lexerusn  e  nf  Ha*  an  and  the  US*  pov*»kiM»  $29.9? 

02BtO  Heath  Nostalgia  b*  Temr  Perdue  KKIT  124  pose  iikrtrated 
hk;ory  of  me  Heath  Company ,  Include*  many  food  memories  contributed 
by  Jarre-time  He  athLii  employ  ecv  $9.50 

10DF92  t993  Cailbook  Supplement  An  uodaK  to  m*  1912  Imcfna- 
ih^Rjl  jnd  Ameix-jji  ^uiibooWx  ilfl.OU 

1 2E75  Basic  Electronics  P f rpurrd  by  the  Bumiu  ifAmitl  Prruwmtt 
Ctnirs  the  rmpmiujia  aspeti^  oJ  applied  ckciracics  and  eleebosics  catrt- 
munkatkm^.  $10,95 


12E41  Second  Level  Basic  Bectronics  Prepared  h\  tke 
Hatrtm  t<f  .VjujJ  Pm*wrW  Sfuucl  To  Ba^ic  F.W\irwiic^  thorwiyh 
lirjtmen  of  die  nuitt  ach-aoccd  leteK  eti  applied  e^cimftio.  $9*95 

0TD45  The  Illustrated  Dictionary  of  Electronics.  5th  Ed 
Hi  ffufu*  P.  Turner  and  Stun  Gihtliv**  An  rdtausiiie  1r**  i*l  abbrc- 
^  laiiufhi.  and  appendices  packed  nnh  K-hetiuiK*  strtrhoh.  and  cmi- 
\tffSKin  table*  J2i,9? 

20M091  Mosi-OfteivNeeded  Radio  Diagrams  and  Servic- 
ing Information.  1 926-1938.  Volume  One    i vmjiiei by  MS 

Hiitftum  An  m^jlnjhlc  rclcrcnijc  J'i>r  lh>mhic  uunlicd  in  V'irij^e 
R.h.lin  rt^Lor.itnni  $]  1.95 

20N09e  How  To  Read  SchemaWcs  (4th  Ed-)    />>  tomato  £ 

fhnittuftm  Written  for  the  hci;  inner  in  electron  ten.  hut  rl  ulsii  con- 
t:ilns  Infoinuiiitn  vjltmhlc  to  ihc  h^Hnivt  nrxJ  engineering  lechnl- 
citm.  SM.9? 

20ND97  Radio  Operator's  World  Atlas  bv  Watt  Siiuxwi* 
W'tK't'  This,  is  :i  L-niiipiK-t  i5%7\.  detailed.  ;sivd  nnnprehensi^e 
world  atlas  designed  Id  he  a  cbfiMttnl  desk  topcumpuniott  lor  radiu 
upcruiurs,  Si  7,95 

20M020  Secrets  of  RF  Circuit  Design  hv  Jmejm  J  Can- 
VWittcn  in  cHwr  BptHtchnkal  l;m^uu>:c  <v\xt\  everything  Tr  m 
aiitcnmis  in  iraitxtsua^  $1  **3Q 

20MT09  73  Magazine  Index  1960-1990 

A  kooipkte  index  in  every  article  published  in  ?.J  Mafcazime 

jhn«eii  NMt  B*»pL  Sl5.«i  IBM  ^i-tare  ispcviK  npoSlDUNI 

20Nt TO  Product  Reviews  Since  1945  Contain,  an  i&dev  to 
■Ulil  product  ic\k»>  mat  have  appeafn]  in  QST,  C{h  flK  7$  and 
Rodeim.  Book  412.95  IBM  SaimeK  5.1^  $te,i>0 

6610036  1994  World  Radio-TV  Handbook.  600p.  Cou«rv-by- 
cnuntry  Ii^tin^%  of  long,  medium  jivJ  ■shnrtwaxe  hroadcastinf  &ta- 
tkns  by  ircqucnc>.  lime,  and  laft£ua£c.  Includes  «cirU  ^jftcHnc 
htii«adca>lN.  mirld  broaden i^  in  En^tkh.  NiutkjMer  ^}ic^€^ 
irammnter  \t%e  maps,  and  a  tern  of  other  %  atuabk  hMcnm^  lofmma- 
lnwi  All  lhat  furunK  520.  Amo/ine' 


SHORTWAVE 


SOFTWARE 


06S57  1993  Passport  to  World  Band 

Radio  I'\  fn  1 1-  ma  t  in  nit  i  firtiafftti'iiinK 
Sendee*,  Lid  Yuifll  ^et  ilie  Imesi  simian  and 
lime  grUts,  Slo.fMI 

03S11  Shortwave  Receivers  Past  and 
Present    edited  by  ftrtd  J.  Osurtmm  Guide  in 

2<X3+  pAwviu-uve  receivers  nianufjLCUiieil  in  liie 
ktsi  2H  UMrs,  The  Blue  Buirk  ttj  shumxa^e  radio 
vaite.i»V95 

07R25  The  RTTV  Listener  fry  Frrd  Ottrr- 
tium  New  jnd  CKponded  Tni.s  specialized  hmk 
citmpilex  ivsuc*  I  ihrutigh  25  t*f  the  RTTV 
Uuener  Seudttter.  Cunwirpi  up-tn-daie.  Itud- 
io-find  information  on  adianced  RTTV  and 
F\\  nii>mtimn^  :eshniquei  and  frequencies 
*J9,9? 

03C09  Shortwave  Clandestine  Confiden- 
tial fn  Gerry  L  l\.\fcr  Cos^rs  alt  cLanuesmie 
bmadca.sttn^T  siJttnpr\-b)-counrj\:  tell*  trccpicn- 
ciev  other  unpublished  infitrmatinn:  sps.  in%ur- 
fentv  freedom  ft^biers.  rebel.  anarchLst  ralki. 
secret  radiu.  SILSO 

03M221  US  Military  Communications 
( Part  1 )  I '  S  Mi  I  itary  com  municai  inn  cfrauuc  1 1 
yn  shnitwavc.  Coxer*  TretjiiertcicN.  backeroimd 
on  ptJi  in  -lo  -paint  frequencies  for  ihe  Philip- 
pines. Japan  and  Korea.  Indian  and  Pacific 
Ol'cuiIv  and  more.  SI 2.95 

03M222  US  Military  Communications 
(PartS)  Covers  US  Coast  Guard.  NASA, 
CAP.  FAAp  Depi.  cif  Energy..  Kedeml  Emer- 
jtency  Muiiuycuwiu  Ag^my,  Disaster  Cimimu- 
mcmiiinx.  PCC,  Dcjsi.  or '  Jthiiee,  Fnwn  14  KC  to 
9(]73  KC  $1195 

03M223  US  Military  Communication s 
(Part  3)  Completes  iIk:  v»i  overall  iVequenk-x 
livt  of  US  Milium  .service*,  fnim  KM93  KC  tu 
27.944  KC.$ir95 


09842  The  Scanner  Listener's  Handbook 

by  Edward  Stutinrc  .\2BFF  Gel  the  most  mil  (if 
your  .scunner  rmJio  $1*1*9^ 

1 1T0B  Tun©  in  on  Telephone  Calls  hy 
Turn  kiwtlti  K2AES  Formatted  as  ll  frequency 

lisi  with  detailed  deiscnpiion  u( cuch  .service  and 
its  libitum  in  RF  spectrum,  JJ2.95 

03 K 2 05  Guide  to  Radioteletype  (RTTY) 
Stations     In  J.  Ktinzenftai  Updated  book 
snvcr\  all  RTTY  stations  fnirn  >MH/  rViMlt/ 
Pnf*s.  Milimn.  Commercial.  \Ecteo.  PTTii,  em- 
bassies, and  mure.  SI  235 

11  AS  10  Air  Scan  Guide  to  Aeronautical 
Communications  (5th  Ed.)  fn  Ttnn  Km-ttci 
k'lhflS  Vloi»i  coraprchen-sixe  guide  in  tnrmitor 
ifif  t:S  aervnautic.il  communicatitirK.  Cox<r\  ajl 
Cajudun  land  airpmrLs  and  veapiane  ba^ev.  plu^ 
livttnes  tor  Central  America-  th*  Cuithhean, 
North  Atlanhc.  and  the  Pacific  Territories 
11495 

07A56  Aeronautical  Communication* 
Handbook  hy  Ruixrrt  EL  Eims  E\hiUMixe, 
wholarlx  ire^rmenc  of  shurcxsasc  aeronaittical 
lislchinf.  SI 9.95 

1 1RF13  The  "Top  Secret"  Registry  of  US 
Government  Radio  Frequencies  (7lh  Ed.J 
by  Turn  Kntiiel  K2AES  "Ihis  banner  liirechnry 
has  become  the  standard  reference  source  fur 
frequency  and  other  important  information  relat- 
ing lo  I  he  communications  of  federal  uj:eiicics 
$19.95 

11F52  Fer roll's  Confidential  Frequency 
List,  New  Revised  Edition     compiled  hy 

A.Ct.  HiiittHi'y  All  frequencies  from  4  MHz- 
2HMII/  covering  ship,  embassy,  urco.  Volmei. 
tnterrNil,  numher^.  Air  Horcc  One/Two,  more 
$1195 

15A002  Scanner  and  Shortwave  Answer 
Book  hy  B*th  Grrnv  Mo^t  frequently  a^ked 
que^titHis  bv  hi*h>  ixu.  SI  5.9? 


11SR97  National  Directory  of  Survival 
Radio  Frequencies    fry  Tom  Ktuiirf K2AES 

Handy  and  concise  reference  guide  to  Iti^h  i mer- 
est ctimmunicaiiorLs  fret|uenicies  ret]  ui md  hx  sur* 
vi^tilisiv  $8M 

11SM11  Scanner  Modification  Hand* 
book.  Vol.  1     hy  Bill  Creek  provides  strai^hl- 
foruanl  siep-by-siep  instructionv  fur  espj ndinj: 
ihe  Operating  capabilities  of  VtlF  scanners 
S  17.95 

1 1EE06  Guide  to  Embassy  Espionage 
Communications    fn  Tu»t  Knt,ni  kiaes 

Candid  and  probing  examination  of  ^orlduid^ 
emhas»v  and  tallc^ed»  espitnta^e  communica* 
tion.s  m  %terrts  and  nniLfirrkv  SI  Ur95 

20N0S4  A  Rick  of  the  Switch,  1S30-1950 
h\  AfffreiJit  E.  IffMufum  DiMTtner  the  U*i> 
prmaii.  hn=bb;  uf  fsdin  collecting.  SS.95 

07R26  World  Wide  Aeronautical  Commu- 
nications try  Rt*tnw  E  Evan\  Aircrafi/Air 
Traffic  CfminiL  Aircraii/Ciimpans  OperatMin^. 
Aviation  Weather  BmadcaM^.  Aeronautical 
Flight  Te^Ev  VVoiidxiJde  Mililarvj  Air  Fo*vc^, 
Aem  Search  &  Rescue.  Aen*  Law  Enforcemeni. 
XASA  Flight  Support,  AemTeniis  &  Abhiexia,' 
|jon>  und  Aem  Taclical  Idenlifkrs.  S*».95 

1 1T69  Scanner  Modification  Handbook 

Voi»  2  In-  fiiit  Creek  Here  it  is— a  com  pan  ion 
lo  Vol,  I,  In  fact.  Vol.  2  has  a  section  Lliai  pro- 
vides improved  approaches  and  updated  lech- 
niqties  for  the  miklv  in  Vol.  I.  There's  IK  uexv 
eiMfltinji  mod ifi cations  for  popular  scanners. 
%  17.95 

03R01  World  Press  Services  Frequen- 
cies {RTTY)  New  Sth  Ed  A  com  prelusive 
manual  tirtcfina  radioietelype  nexx>  m^njtur^ 
ing — eanlalHBi  aJI  tnforntaiTon — uniemu.  rccen- 
Inj*,  icrionial  units.  plu>  three  cvteristxe  irettuen 
cy  ii>u  Sft.95 


04MS4  GGTE  Morse  Tutor  From  br^mncr  to  £xiru 

lI.lss  in  cusy  sc] i -pace J  lemons.  Code  xjiceJx  fmni  I  to 
mer  imj  words  per  mm  me.  Sliindard  nr  Famswinrth 
iwiJe.  AdjuMiible  iDJie  ireojuency.  Create  your  own 

JnlK  practice  pr  avtual  o:mn<  Rxjuiih  eimifiirm  to 
VCV  rtLjuireiiieiits.  5  U4"  i1opp>  Uw  IliM  FC,  XT  AT 
PS/2orcomj>jtiNe"  SI9,^l> 

CWM55  Advanced  Edition  S19.95 

20N021  No  Code  Ham  Radio  Education  Pack- 
age fnmrrmcr  softx\are  pjcliupe.  Inctudex  ei^ipuiei 
jiJed  inMnjLiiiHi  ^otiwarc  i  EHNt  Ci^inputihlep.  21  "t J  |ijyc 
Ham  Rj Jki  HafKlboot.  S2V.V5 

20N022  Ham  Operator  Education  Package 
Computer  »oftuarc  avvains  toe  tB\t  compatible  Jiv> 
with  all  4uesjMins  ft*  all  Itcemc  cl^^cs.  pJu*  ^Inne 
VjJcrm"  cude  lej^hm^  ^m^ie  that  Cakes  sou  front 
ll-2u»pm,S23.95 

Lame  Code  Programs— (Avai labia  on  S  1/4" 
disk.}  Inexpemoe  iximptett  studs  ju*Je  code  pru- 
asnN  fnr  brth  ihe  Ct^'ll*  CnonoJore*  mi  the  IBM 
Fta^rams  m  Ivdr  updjied  FCC  uucsijurrv 
chrvi  v^^erv  Cnrnwla^  <kmoe  %yntotv 
dBsran^.anJMinubicdr\E'^Trf4ctr*t. 


IBM  Pan* 

C  omnxOofr  Rm* 

FViee 

Vnice 

IU.\HII 

COMfJI 

Slt»5 

Tech 

IB  Mil! 

comoq 

SM95 

Genera! 

DM03 

COXKII 

SI4,9? 

Adxancc 

matti 

COMtli 

SI9.95 

Exin  t\cw 

PnnJ»lB%m5 

COM»5 

S19.95 

IBMOS.  COM06  IBM/Commodore  Tech  No 
Code^ — Lame  Code  Program  Contain^  alt  ihe 

tUfthcifiscd  FCC  i^ul^lou*'  an  J  answers  used  in  testing 
l'orinub^.  HtantaUkfc  Miobnb.  UtogtmJto,  and  sample 
U'l  tor  pjsMiijf  ilie  new  Technician  No  Code  ikensc. 
$2125 


IBM97  Amateur  Radio  Part  97  Rules 
lion,  complete.  FCC  rule^,  S9»00 


N'e^  F^Jk 


VJS  Study  Cards  C 

oiiiiinci. 

up-la-dltc 

rinvh  CiulK 

Willi  Kc\  x\'«ds 

.  Underline  J.  1 

?ui/  yn  hiul.  Rvmulj^ 

worked  out.  Sl 

heriiiiiK'v  y| 

utui  hus.'CTiirH   L\cd 

SLCCKSSFLLLV  b% 

•Ags*  h  to  H I ! 

NOVICE 

vistu 

$11,95 

tern 

viso: 

IU.W5 

c  i:\niuL 

VISI13 

9^5 

ADVANCED 

vistn 

15.9? 

PCTftA 

VIS05 

14,43 

ARRL BOOKS 


AR199*  AflRL  1994  Handbook  (7tst  Ed.)  Fei- 
tirac  added  DSP.  aitprrad  treatment  <<  ft  and  Pi-L 
all  ne»  aN-diptaJ-lapc-  pJih  L*>  mnrr.  125,00 

AP1993  ARRL  Handbook  >J  ritapterv  bm^ 
2.  Ill)  taMe*  fi^uro  arhl  chartv  ComprchTT^inc  »cH 
rfjam *c J  arid  iff ordaWe.  S25JQ 

ARic&e-i  ARRL  Operating  Manual  (4th  Ed.) 

Inforinai**!  up  ho*  in  nuU  ihe  be*i  umt  of  ym*  >ti- 
lion,  inc  hiding;  interfacing  home  cnmputerv  OSCAR. 
VHJHHF.SIMM 

ARC  194  Antenna  Compendium  Vol.  1    M  aerial  * 

tin  \  ertica/h,.  quads,  kiops,  \  ajis,  reduced  sue  antennas* 
balun>.  Smith  Charts,  iinEcnna  poEiin/uiinri.  frllUHl 

AR2545  Antenna  Compendium  Vol.  2    Cover* 

verticals..  yyjMs.  tiudds.  muJuhand  aikl  hnudhiinJ  syv 
ifitis,  anicnna  selection.  SI-.tKI 

AR4017  Antenna  Compendium  Vol.  3  More  ser- 
ik/jK.  yauiv  uujd*..  piu*.  loopv  arnyv  mtihilc.  direc- 
tion HnJini:.  controlled  current*,  coflipuicri/cd.  irMjI- 
lanon,  overloads,  plus  40  new  aruvlo  for  thinner's  » 
KhvmiSUjN 

AR262G  Companion  Software  for  Antenna 
Compendium  Vol.  2     >  lt±~  \1S-D0S  floppx. 

mm 

Afi04flfl  W1FBS  Antenna  Notebook  **  ft** 
/  Wjh  ll/Ffl  Gel  the  be*  performance  oui  of  unob- 
i  ru vm  c  *  ifc  antenna.*  jn J  vcrticaK  Build  I urtcf>  and 
S\xRhadycs.S9.$0 

ARQ348  QRP  Notebook  fr*  Aw«  fritou  WIFH 
Present*,  construction  project  for  the  QRF  operator. 
5>.5U 

AR4141  WtFBs  Design  Notebook  fa  Uttint  De- 
Maw  WtFit  Filled  uhh  simple  practical  project*,  ihslt 
can  he  huih  Ming  readily  maibhle  component  and 
common  hjiij  k»K.  SIOJM) 

AR2200  Antenna  Impedance  Matching  fa  lift* 
/re*/  Ar,  Ctimn  fclftst  comprehensive  txxik  w,  mien  cm  us- 
ing Smilh  Charts  m  solving  inqjedancc  makhinc  ptufr- 
Ictnt.  $20.00 

AR040?  Solid  State  Design    Good,  Ki*n  iniorma 
turn,  tircuii  des-i^n*  Ami  application*;  de^criptKTrt*  ±i 
rromrrv  trairsnuner-.  power  ^ipplicv  jnd  ie*l  rtfnp- 
SIU0 


AR329Q  Companion  Software  for  Weather 
Satellite  Handbook     5  ltt"  MS-DOS  Floppy 
SIOjM 

AR3391  Now  Youft  Tefldng!  All  You  Need  To 
Get  Your  First  Kam  Radio  License  {2nd  Edi- 
tion) A  tUfTfk-fa:  *iuJ>  gvtik  if*  ihf  Tevhnvsi  irj 
Scnvc  mmcii  mot  PtkiehI  infonmn  n  pry  he 
^ inner  n«d>  h  nrffifl  wkjrlv  irtd  >imph  Mil  m  miuII 
doses.  SI 9,00 

AR3292  Your  Introduction  to  Morse  Code: 
Practice  Cassettes    Kit  include?  two  *>  mmuic 

Ciwetic  [apr*-  Pfepurc^  ?  uu  fur  die  5  W  PM  Mlvm:  liuJc 
rxjun  ui  earn  vhw  Kovkt  license  4w  lhW  hi^li  -( necLueii' 
try  worldwide  -l'UI nmuiiicul ionv  privilKcs  10  ynur  code' 
f/ee :  TechniciLiu  tu'ense.  SIO.lKl 

AR0437  ARRL  Repeater  Directory  1993-1994 
I9.O0O+  IJMinp  with  dtjri prate r>.  bitndplniK  CTCSS 
1  PL*  TNt  1 1  tuiw  t'hiin.  Ircquffiw-v  coord  iruior>,  ARRL 
special  \cnicc  t'lwh*.  and  beacon  j^tin^  rn>m  14  \{Hf 

ARt033  The  DXCC  Companion  h\  fim  K'tarpLtn 
KRIS  SpclK  inn  m  simple  vu-iizhtlorw^rd  atai*  whai 
yni  oecd  id  be  j  ^t^vn-'dul  D\er.  S4L00 

AR1250  Log  Book— Spiral  13L50 

ARAS4ilnierference  Harvdbook  Rfi  *ku*%  ci- 
peneoct  m  H4imf  tPteftcrenvT  pnWcnK  SI2J0 

AR2T97  Aft BL  Data  Book  Vai^iMe  i*d  hi  the  HF 
Jc^i^n  en^jneer,  icchniiun,  radm  jitcaeuf.  jctd  eipen- 
meoter.  SliOO 

AR2960  Tranimfssion  Line  Transformers  (2nd 
Ed.)  fci  /.^  JhV",  Si-mi  iVlFMt  Praciicnl  dcsigrt*. 
and  opftith  nskirmniofl  on  consirucinin  ic;hni^uc> 
an  J  SLiur  ccs  of  mmcrwl.  SJti,iW 

AFIQ410  Yagi  Antenna  Design  A  Ham  Radii*  \c- 
rien  polidwd  .ind  eipandtd  hj  Dr.  La»nom.  SlS.tlO 

AR2 1 7 1  Hi  nta  and  Kin  ks  ]  Jen.  for  s^ti  mc  up  )  i  utr 
^ear  for  tt>nir* viable,  crikieni  opcniiioii.  SA.DO 

AR3 1 69  ORP  Classics  Compi ] jumi  erf  ARRL  pub- 
licauon^  nn  butldtn^:  leccuersu  tran'mme^.  iram- 
keiii  cr- .  j^Hc^^wiCk .  il  2-OU 

ARRL  License  Menuata  Complete  PTC  quevtion 
pooK  »iih  jnswtiv 


Aft3 193  Weather  Satellite  Handbook  (Jih  Ed.) 
to  Dr.  ttdfli  TdrearT  ii^/^?r  EvpjnJcd  and  vu^d 
10  rrtkci  today 't  *  either*  fi\  ^tellite  technology. 


ARZ375  Technician  Class 
AR2383  General  Class 
AROiGG  Advanced  Class 
AR2391  Eitra  Class 


Sbtti 

suoo 

SXJD0 

siitm 


ANTENNAS 


20N108  The  Easy  Wire  Antenna  Handbook  hy 
Dmr  tn^nun  K-tTWJ,  G^^e>  you  all  n(  ihe  necdeil  di- 
mens  inns  for  4  lull  runsre  uf  easy  10  build  imd  erirci 
■skywirc^"$9.St) 

10A343  All  About  Cubical  Quad  Antennas  /» 
Witt  turn  Orr  and  Smart  Cmran  "The  Clu^k"  on 
Ouad  design,  theory,  can^iniciion,  ofiemiiui.  New 
leed  yftJ  rLijiichitis  *.vi4itns.  \e»  dxuL  $1 1.95 

01A70   Practical  Antenna  Handbook     by 

Jnwph  J.  Carr  Dcwfn.  buikL  mndii  1 .  sod  install  jw 
o«n  jniennjv.  1^4,95 

UHF/VHF/PACKET 

01P22-2  The  Packet  Radio  Handbook  (2nd 
Ed.)  frv  hmutimn  L  Mow  A'JLTr~—rhe  detlnkive 
^uidc  to  .urMfeyr  p^Us  operation." — Gw\n  Reedy 
W  HtF.LOniT$Eft.95 

20N019  U.S.  Repeater  Mapbook  M  ffn/t-rr 
Ufir/jpi    The  Guide  fur  traveling:  rudiu  um^lcurs, 

I9J8 


10A342  All  About  Vehicle  Antennas  fty  trjiiuw 
Orr  Comprehdnsin;  crncraue  of  atnaieur  cnmiuuniica 
flflni  SL0t95 

1DA345  Beam  Antenna  Handbook  ^v  IVfi/fffw 
On'  tifltf  Stuart  t\wiin  rivcryihin^  \o\i  nee  J  to  kranv 
^b^ui  bejin  lIcm^ik  aUKLruLlicHi.  jnd  opera) ion.  SI  l,V5 

1GA34&  Simple.  Low-Cost  Wire  Antennas  For 
Radio  Amateurs  jw  Wtttiam  Orr  and  Slttart  Ovw 
AU  New*  Lo»-ensL  mutthhand  arnenfUh.  me^jwiMie 
beam*.  "Im  »iblc  antenm^  for  tarns  »  "inuph"  Snct- 
tKAx'Ne*  dsia,  $1155 


09V11  The  Basic  Guide  10  VHFAJHF  Ham 
Radio  far  Edward  M.  iVWr  Prmidcs  a  tint  nil* 
introdocnon  u>  the  2-h  and  1^5  meter  hand*  a* 
welt  m  iy.  31  jnd  7iJtm.  &6J0 

03R02  RTTY  Today  fa  Dave  In^ntm  KJTWJ 
Mmt  comprehensive  RTTY  guide  ever  published. 
$8^0 


BOOKS  FOR  BEGINNERS 


02D42  Digital  Novice  frv  Jim  Grnhbi  Geured 
lu  make  you  a  mure  know  led ^ able  panicipynt. 

$Ui 

05C25  Basic  A.C.  Circuits  A  *iep-h>-»iep 
apprcueh  for  the  bc^innnt^  >iude  m.  $I-t_?0 

2ON018  Technician  Class  License  Manual: 
New  No-Code  by  Gtwx&in  U"e»r  Thh  hwfc  co*'- 
erv  everything:  you  need  10  hecome  a  Technician 
Cla^v  Ham.  Every  qucvion  and  answer  on  the  e\- 
aminaiiom  i>  hmnd  in  this  one  huoL.  KT  Form 
hit) application  $9.95 

20NO92  The  Wonderful  World  of  Ham 
Radio  fa  Fit  hard  Sktrfnik.  KH-4LCS  Simple, 
clear,  und  fu*U  louoducts  younji  people  to  amateur 
radio,  (T55 


D1AB7  Shortwave  Listener's  Antenna 
Handbook    Krimet  anierma  theory.  $l$M 

20N100  Electronics  Build  and  Learn  {2nd 
Ed.)  fa  RA  PrtihtU  Combirto  theory  and  prac- 
tice %o  that  you  can  "leam  by  doing."  S!l5t 

2014099  Digital  Electronics  Projects  for  Be- 
ginners by  <Ji*yji  HifJutp  Cofliain*.  12  digital 
ekcimaicv  projevi^  MiiiaMe  for  the  beginner  to 
buikl  wah  the  minimum  wf  equipmenLSl2J* 

AR2971  W1FB"s  Help  for  New  Hams  hi 
Oonv  DeMa™  WtFtt  Complete  for  the  ne»Ciimef. 
Put  tnmher  a  >iati<m  and  yci  on  die  air.  SlO.Ort 

AR22B5  First  Steps  in  Radio  fiv  Pmts 
Mtan-  U  7  Fit  Se  rim  ui  L^T"unk:]eJi.  S5.00 


AR3tS5The  Satellite  Eipenmenter's  Handbook, 
(2nd  EdJ  fa  Martm  Iteivitff  K21  &C  Eipanded  anJ 
reiised.  Fooemi^  m  $aacilno  'bull  tn  and  lor  the  i 
ttnipwiaii.  SJMi 


AR2456  FCC  Rule  Book  (9th  Ed.) 
den  acme  radio  amaicur  S^JW 


A  must  for 


AR203O  Your  Gateway  to  Packet  Radio  (2nd 
Ed+)  Tell%  eAcryrflLftj  um  need  n,'  k/*™  ahna  chi* 
piicuLwnev  ni.de.  512.00 

AR2T03  Satellite  Anthology  The  lale-l  tnlorma- 
twn  on  OSTAR*  H  through  I  \  i\  nelt  av  ihe  k$  <m\- 
lites.  1  he  use  i>l  di^ttal  runJe^,  irjvLiry  antennas. 
RIDAK,  micrucompuief.  and  more'  S5.00 

AR2Q83  Complete  DX'ar  (2nd  Ed.)  fa  Boh  Lt*  k- 
cf  \WK.\t  Leam  htm  Hi  hunt  I">\  .mJ  obtain  hard-to^ 
jidgSLiiirdvSI2+0U 

fit R2QS5  A RR L  An  te  n  na  Book    Tin-  ne w  1 6ih  Ed  i - 

linn  rcprerfiih  t3ic  ttsi  jfiJ  iiuki  highly  regarded  rrtfctr* 
relation  on  jntcniid  lundjuicnuh.  tr.ins.niii^iLUl  lifter 
dcsij:rt,  k«id  ConslfutluHl  nf « iff  tinientuv  S20JW 

AR37S2  Yotir  ORP  Operating  Companion  n  ,  1 
special  ri^v  or  evpcrnau-  e^uipmem  to*  enjoy  the  e\- 
Liieaieiu  and  ehallen^e  t<l  tut*  'pnwn  onerailn^.  S^.^0 


AR2398  Space  Almanac  fa  Amhany  R.  Curtu 
k.:k\k  Recent  new  Irnm  ^pace.  £20.00 

AR3293  Morse  Code:  The  Essential  Language 
fa  L  Fetcf  turn*!  Jr  WJl)k\  L\rMadcd  and  reused 
in  its  2nd  cdmno-  Hon  to  handle  uWtesv  calls-  head 
ft*  imls  no  the  lumhaikN  but  on  nurilime  and  aircraft 
rreuueiKicY  S6,00 

AH4i  14  Low  Profile  Amateur  Radio  Fur  the 
Ham  *ho  hti"s  where  amennas  are  frmined  upon. 
Ffom  hiding  \,\w  antenna  to  opefjtinjr  uuh  luw  pt^s- 
cr,  tins,  book  tclK  \uu  how  10  uet  tin  die  air  usin^  these 
lcchiUL|iJcs.— ami  others— wnluun  CtTiini  utienuori  w 
HKjrsdl'.  SSjN 

AR3&59Your  Packet  Companion  Perfeci  forihc 
\\h  U'i  newcomer.  $i(.IH) 

AR3678  Your  VHF  Companion  Explore  the 
tWiijiiini!  attiviites  on  the  \ 'Ilf  hand*  J;M  and 
repeaters  packeL  Ctt  &  S.">l*.  Saielliie*.  ATN'. 
Er.iEi^nntH'r  IniEiiiiiv'  jnd  more.  S4L00 


CODE  74  PES  = 


73T05  "Genesis"    SS.95 
5  »pm — ThU  hecinmne  ijpe.  taLev  tou  thmu^h 
the  !*■  leiteix.  M»  mimherv  and  aece>sar>  punc- 
luation.  complete  w  nh  praaice  e\er>  Mep  of  die 

*S: 

7TT06  The  Stickler  S5.95 
4+  wpm— This.  K  the  practice  tapr  lW  the**  uho  s^ir- 
vned  ihe  ?  u-pm  taper  and  it\  aho  the  uipe  lor  the 
!^wk:e  and  Technician  license^  It  1^  LLimprised  of 
one  >olid  hour  uf  code.  Chjratiersi  ure  set  11I  I  j  upm 
mid  s,puced  ui  ?  wprtfc 


73T13  "Back  Breaker   SS.9S 
15+  *  pa  —Code  groups,  a-ato.  at  a  brhl  13+ 
iiptn  m)  jtiu  li  be  really  ai  ea>e  *  ben  >ou  %it  doun 
in  from  01  a  iaeeij-cyed  solumerr  c\jitiincT  who 
^jrts  sending  you  plaui  laneuapc  a^le  at  only  B 

^ . . 

73T2Q  "Courageous"  S5.9S 
HI+  fkpm  roFi^ratulaiu'ii^'  OLcty,  the  challenge  of 
tinJc  k  wliai'>  c^iten  yi>u  this  far.  mi  don't  quit 
runs,  (jn  lor  the  extra  cE^jss,  license..  VVc  send  the 
ct>de  faMcrthan  20|wr, 


WAYNE'S  PICKS 


SS875G  Warning!  The  Electricity  Around 
You  Ma^  5e  Hazardous  To  Your  Health  fa 
EHcri  Siixtirtttan  An  invaluable  jjuide  u>  the  risks  of 
electromagnetic  ncldsj,  and  Mrps  >ou  can  rake  m 
prtKevt  1  oursch  and  ynur  tamih   f  I IJ00 

"We  The  People"  Declare  War!  On  Our 
Lousy  Government   fa  Hume  Crtm  \  ~mmt 
read"  for  etery  american  taipajer.  Solution^ 
lu  e>  en  proHen  facinj  our  pin  ernment  today. 
SPECIAL  PRICE  SIOJMPPD 


NEW  STUFF  ^= 

AR3983  Understanding  Basic  Electronics 
Art  ARRL  hmiL.  3M  hie  pslfev  Tru>  explain^  every- 
thtRtf  verx  >imph:  the  math.  DC*  AC  transit irv 
CNcn  lube*  i»it«  !j.  Din  cheap  ai  SI 7.  1mi'i  it  arniui 
time  \m  umJersuMid  ihe  [undunvntuk.'  (1 7.110 


ED86751  Dumbing  Us  Down;  The  Hidden 

Curriculum  Of  Compulsory  Schooling,   fa 

Jitbn  i'wtftt  |j  you  enjoyed  "Declare  War",  ynu'll  eo- 

jm   tfcfa  bIm).  A  ^xa^ne  Green  recommendeil 

readtny.W^* 

79572  How  to  Teach  School  Real  Good    fa 

ifa  I  i'uifititrj  CUnd  reading.  \  true  insight  nn  Uv 
^hiii*]  *yMc-m  What  our  leacheT^  leach,  h-m  and 
i» hx  dies  teach.  Yon  « ilJ  f»«  he  jMe  n>  put  rhr^  one 
dtnun,  A  V\  jv  nc  Green  peewnmended  neadlns.  Lim- 
ned Qujium   Whik  Hippiie^  Ijm.  $10.00 


TB17294  TrtiuOles hooting  &  Repairing  Com- 
pact Qisc  Players  fa  DurtJum.  4sx  p  Ex  cry - 
ihuic  .nkl  j  ball  xrxi'it  need  uiliktu  in  service  lne^e 

lOrttiniFHlcd  ihin;:^.  ITrert:  s.  .1  mint  to  be  made  tixitl^ 
CD  plavcr>.  hi-fi  sweiii1*  and  VCRs.  %Z5M 


r  Uncle  Wayne's  Bookshelf  Order  Form    I 

I    You  may  order  by  mail,  telephone,  t>r  fax.  All  payments  ;trc  to  be  in    ■ 
US  funds.  Allow  3  weeks  for  deliver)'. 


Item 

Title 

Qty. 

Price 

Total           1 

SWfioino^^uSonJersirWSSrjOsiiTOi^             SHIPPING 

irpjea  UPS  (P^sse  pravtit  sneet  ad*ess.)               ^*>^  a 
Maine  cbecte  payacm  to  Unc*  Waynei  Bot*sr>c* "           IOTA  L 

I 
I 
I 
I 

I    Foreign  Orders:  Cnoosa  one.     ^  surf  ace  shtppr^    J  air  srupptng. 
(Surface  delivery  ma^  laHa  2  id  3  rnomhs.j 

I 
I 
I 
I 
I 

'  Telephone;  (603)924-4117  (800)234-8458 
|  FAX;  (603)  924-8613 


may 
Note:  The  aciual  Foreign  snipping  costs  will  be  addmonai  to  neuter  shipping  end  handitrtg  Tees 

Name 

Street 

City 


State 


Zip 


TOTAL  S 


JCheck/Money  Order 


j  AE    JMC    -l  VISA    S10  minimum  for  credit  card  orders 

Card  # Expiration  Date 

Signature Phone  #, 


UW9W 


1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 

9^1 


TS-50S 


%%*> 


■*  Enjoy  htgh  perfor* 
==.  mance  cornmunfrcar 
-  lions  plus-  Qo-any- 

2  where  convenience 
^  with  the  world's  small 

3  est  1Q0w  mobile  HF 

transceiver.  All 
modes  and  all 
bands  com- 
plete this 
lackaqe 
,im ilea  sup- 
plies 


Kb 


(61 2)  786-651 3 


•Up  to  12  lb*,  in  Continental  USA 


Call  for  Catalog 
Ask  for  Ext.  22 


The  TS-790A  sets 
new  performance 
standards.  The 
optional  1200  MHz 
unii.  allows  tnband 
coverage.  Dual  band 
readouts  and 
controls  offer  main, 
sub  band  and  even 
futt- duple* 
cross -band 
operation. 


1799 


WOOD 


NHVf 


New  lea  lures  set  the 
pace  in  this  new  dual 
band  mobile  6  pro- 
gram mode  memo- 
ries, 72  memories, 
AIP,  duat  in  band  FrX 
CTCSS  one  ,  DTSS 
enc.  &  mora  provide  a 
performance  edge 
enhanced  by  the 
wireless  remov- 
able front 
panel. 


619 


TH-7&A 


Compact  and 
confident,  this 
dual  band  HT 
sets  exciting 

np'.v 

standards  for 
portable 
communica- 
tions by 
combining 
simplicity  of 
operation  with 

a  multiplicity 
of  features. 


429 


Phone  Hours 

1-800-426-2891 

M-F  8  am  -  8  pm 

Sat.  1 0  am  -  5  pm 

CST 


Master  Cord 


VISA 


TH-79* 


Tfiis  slim 
line  dual 
bander  sports 
a  dotanatri*  LCD  (for 
a  perfect  Alpha 
numeric  display).  82 
memories,  non- 
volatile memory  with 
ID,  DTSS.  dtMf  a 
CTCSS  V/V  &  UflJ 
receive  &  "FETh 
power  make  Ihis  a 
a  winner. 


479 


TM-241 A 


U9 


^k*A* 


327 


This  2  meter  FM 
mobile  comes 
complete  wiih  extra - 
large  display,  DTMF 
microphone,  wide 
band  receive 


and 

illuminated 
switches 


TS-450S/AT 


A  compact,  lit 
racRo  with  iQOw  trans- 
mission  capabilities  on 
all  nine  amateur  bands 
Rugged  reliability  is 
matched  with  leading- 
edge  electronics,  auto-| 
malic  antenna  tunerH 
AIP  system,  and 
DDS  for  tine 
tuning, 


1 359 


Kenwood  s  technol- 
ogy endows  the  TS- 
850S/AT  with  specs 
that  place  rt  at  the 
lop  ol  amateur  radio 
equipment.  Automatic 
antenna  tuner,  100 
memories,  three 
scan  modes, 
DOS,  digital 
FLL  system 
plus  more. 


ill  M  r      '' .tv.tJJvh .' ■':■■ 


This  new  2  meter 
transceiver  provides 
dual  band  receive  and 
gives  you  a  data  port 
lhats  9600 baud 
ready.  CTCSS  encode.] 
41  memories ,  cross 
band  repeat .  time  out 
timer,  DTSS  and 
much  more. 


1 695 


s439 


TS-950SDX 


Swift  performance 
and  surgical  precision 
are  second  nature  to 
the  T5-95QSDX. 
Features  include 
dual  frequency  re* 
ceive,  100  memories, 
DSP,  MOS  FET  final 
section  and 
much  much 
more, 


TM-742A 


I384795 


New 

VHF/ 

UHFtri- 

bander 

with 

third 

band 

opSionaJ  includes 

many  enhancements 

such  as,  direct  fre- 

Suency  entry. 
TCSS  encode; 
DTMF  remote  control 
and  much,  much 
more.  Also  avail- 
able in  a  (ri- 
band model 
M-B42A 


TH-22AT 


709 


Small  Just  got 
smaller. 
Kenwood's 
new  TH-22AT 
is  in  a  category 
all  its  own.  This 
new  FM  trans- 
ceiver features 
lone  battery 
life.  DTMF 
keypad,  user- 
friendly  menu 
system,  scan 
functions,  41  memo 
ries,  CTCSS 
encode,  DTSS, 
and  much 

m 


249 


IC-820H 


This  hew  satellite 
Dual  band  all  mode 
base  is  designed  to 
!  provide  critical  perfot- 

ntftttCi  yygh  Scot-, 
technology  competi* 
1  lively  priced  Features 
include  Data  port, 

50  memories, 
TXCO,  Noise 
Blanker, 
►  DDS,  Com- 
f  pact  size  and 
more 


o 


N.OS 


Vt"kc 


IC-2340H 


ri 


This  new  2  meter/440cm 
Dual  band  te  another 
star  in  a  new  product 
line  up  for  loom.  Fea- 
tures include  separate 
tuning,  votume  and 
squelch  controls  tor 
each  band.  100  memo- 
ries, high  power  oul-pui 
make  this  com-     ^ 
pelitively  priced 
unit  a  real        a 
winner. 


IC-2IA 


This  ultra- 
slim 

transceiver 
is  designed 
lor  maximum 
portability 
and 
conve- 
nience 
CTCSS, 
clock  ano 
t&4ii  100  memories 
1C  are  standard 
0V  features. 


.irifr  all  snipe. 
adacounr~ 


O 


\C-2700! 


This  new  2  meter/70cm 
dual  band  mobile  will 
wow  you  with  all  rts 
new  features,  It  sports 
a  removable  fronl 
panel,  separate 
controls  lor  tuning- 
volume  and  squelch. 
Hemole  conirol    A  ^ 
miko. 


599 


769 


This  50  watt  2  meter 
mobile  is  equipped 
with  a  data  port,  440 
MHz  receive,  60 
memories,  auto 
dialer  auto  oft  and 
cross  band  duplex 
operation.  There's 
more  to 
discover  with 
I  com. 


s379 


IC-728J 


Save 
More 


The  IC-72S  is  a  full 
featured  transceiver 
providing  pleasurable 
HF  operation  with 
features  such  as 
passband  tuning  ajid 
speech  compression. 
Perfect  for  mobile 
operation  too. 
Also  available 
IC-729  with 
6  meters 


FT-290RH 

Portable 
or  mobile, 
this  2 
merer  all- 
mode 
trans- 
ceiver delivers  tun 
The  25  watt  amplifier 
clips  on  in  place  ol 
an  optional  battery 
case  to  extend  your 
operating  horizon, 

-  FT-G90  6m  657.50 

■  FT-790  70  cm 
649^5 


s558 


FT-736R 


899 


Satellite  and  all- mode 
2m/70cm  work  gels 
exciting  with  this  full- 
feature  transceiver 
Linked  tuning.  12 
unlink  memories,  1 00 
memories,  and  2 
optional  modules 
oilers  band 
extensions  for 
6m,  220MHz, 
or  1,2  GHz 
operation. 


FT-890/AT     FT-530 


«1W^ 


y 


y  A  blend  ol  high 
'  performance  features 
5 borrowed  from  the  FT- 
—  1 000  family  are 
£  combined  in  this 
E  affordable  transceiver 
2  IF  shift,  variable  notch 
«        filter,  variable 
fcMAiL*    noise 

r-C  blanker, VOX 
5,  and  antenna 
►  tuner  are 
included. 


en  The  newest 

lu  member  of 

rj  Ihe  dual  band 

jjj  family  This 

^l  handheld 

m  sports  auto 

=  tone  search, 

_  82  memory 

2  channels, 

5  automatic 

-  power  off, 

^  built-in  VOX. 

.iU.    dual  in- 

im#  band  receive 
feature, 
built-in  cross 
band  repeat 
function  and 


vw 
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FT-11B 


FT-2500 


This  new  HT 
packs  the 
features  you 
wan  I  in  a  small 
size,  it  features 
a  new  alphanu- 
meric display, 
super  small 
pro  I  ile.  new 
square  *D" 
battery  design, 
lit  keypad,  AM  air  craft 
receive,  DSQ  & 
CTCSS  encods 


'.:,;.  .---.V: 


1 695 


$294 


This  new  hand  mo- 
bile borrows  its  rug- 
gedness  from  the  FT- 
2400H  while  adding 
great  new  features 
such  as  advance 
track  timer,  time  Out 
tuner,  A.P.O.,  9600 
bps  oplion.  31  memo 
ries,  the  new        ^ 
"omnl-glow" 
LCD  and 
more! 


34995 


*  *Save  5*  More"  refer  a  to  aovpon  offers 


Authorized  Factory  Warranty  Center 
Wa  otter  factory  authorized  warranty  senrtoi  liar  loom,  Kenwood  and  Ysesu.  We  semce  atTmakeft  «nd  modete.  Our  cvstomers  m»  Mnd 
ikfl  handle  rita*  flwii  Tha  <s  *  one-slop  serv*cp  thai  hoops  our  customers  havmg  tkk9  tun  lhon  haiiie  i*>  this  hobtry  ll  yuu  need*  custom 
make  it,  tot  ui  do  «1  tor  you  CAP*  MARS  mod*  an  also  evelWblt  a!  reaMfwUl  tales  to  authorised  hams  only 


for 


to  ub.  and  we 
donl  have  time  to 


2663  County  Road  lt  Mounds  View,  WIN  55112 
Metro:  {612)  7864475  -  Nat'l  Watts:  1-800426-2891  •  FAX  (612)  7SM613 


Store  Hours:  M-F,  10:00  am  -  8:00  pm,  Sat,  10:00  am  -  5:00  pm 
Phone  Hours:  M-FT  8:00  am  -  8:00  pm,  Sat.,  10:00  am  *  5:00  pm 

CIRCLE  153  ON  READER  SERVICE  CARD 


Not  Responsible  For  TypographcaJ  Enra, 


Empires 

September 

1994 


Prices  Subject  To  Change  Wilnoul  Notice 


"Dual  Decode.  Now  that's  a  first!" 


Built-in  VOX?  Right!" 


uWow,  a  real  Battery  Voltage  Readout! 

"Yaesu  did  it  again! " 


i 

|  FEATURES 

Yaesu 
FT-530 

Kenwood 
TH-78A 

Alinco 
DJ-580 

!com 
iaw-21AT|j 

|  Memory  Channels 

82 

50 

40 

70 

Slide-out  Lithium  Battery 

YES 

NO 

NO 

NO 

|  Dual  CTCSS  Decoder 

YES 

NO 

NO 

YES 

|  Battery  Voltage  Readout 

YES 

NO 

NO 

NO 

1  Automatic  CTCSS 
|    Tone  Search 

YES 

NO 

NO 

NO 

Transmit  Battery  Saver 

YES 

NO 

NO 

NO 

[  Built-in  Vbx 

LW..MKIW*WK^.»««V 

YES 

NO 

NO 

NO 

One  Touch  Reverse  Button 

YES 

NO 

NO 

NO 

Dual  In-Band  Receive 
(V+VU+U) 

YES 

YES 

NO 

YES 

1  Programmable  External 
Speaker  Audio 

YES 

NO 

NO 

YES 

1  Optional  Digital  Display 
|    Mic  with  "S"  Meter 

YES 

" """ — j 

NO 

NO 

NO 

1  AM  Aircraft  Receive 

YES 

YES 

YES 

YES 

The  Best 


the  rest'.' 
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FT-530 

Dual  Band  Handheld 


Frequency  Coverage: 
2-Meter  130-1/4  MHz  RX 
144-148  MH2TX 
70  cm    430-450  MHz  RX/TX 

4  TX  Power  levels; 
w/FNB'25:Z0.1.5.1.0.D.5W 
w/FHB-27:5.0,3.0,1,5f0.5W 
DTMF  Paging  and  Coded  Squelch 
A0T  -  Auto  On-Timer  wrtft  buitt-in 
dock  and  alarm  f  u  notions 

IBS  -  Intelligent  Sand  Select  (pro- 
vides automatic  IX  band  select  on 
scan  stop) 

Backlrt  keypad  and  display  with 
time  delay 

Built-in  cross-band  repeat  function 
AP0  -  Automatic  Power  Off 

5  Watts  output  w/  FNB-27  battery 
or12VDC 

2  VFOs  for  each  band 
Accessories: 

NC-42    1  -Hour  Desk  Charger 
FNB-25  600  mAh  Battery  (2  watt) 
FNB-2S  1000  mAh  Battery  (2  watt) 
FNB-27  600  mAh  Battery  (5  watl) 
FBA12  6  AA  Cell  Holder 
CSC-56  Vinyl  Case  w/  FNB-25 
CSC-M  Vinyl  Case  w^  FNB-2OT7 
E-DC-5B 12  VDC  Adaptor 
YH-2      Headset  for  VOX 
MH-1ZA20  Speaker  Mic 
MH-18A2B  Lapel  Speaker  Mic 
MH-19A28  Mini  Earpiece  Mic 
MH-29A2B  LCD  Display  Mic  with 

Remote  functions 
MMB-54     Mobile  Mounting 

Hanger 
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o  other  dual  band 
handheld  beats  the  FT-530  on 
features  for  performance  and 
ease  of  use.  With  the  largest 
backlit  keypad  available, 
82  memories,  exclusive  Dual 
CTCSS  Decode  and  AM 
Aircraft  Receive,  the  FT-530 
is  simply  the  best  value 
there  is. 

Compare  for  yourself, 
then  forget  "the  rest."  See 
your  dealer  for  the  best  dual 
band  handheld  you  can  buy. 
The  FT-530. 


Performance  without  compromised 


Specifications  subject  to  change  without  notice.  Specifications  guaranteed  only  within  amateur  bands 


©  1993  Yaesu  USA,  17210  Edwards  Road,  Cerritos,  CA  90701  (310)  404-2700 
Some  accessories  and/or  options  are  standard  in  certain  areas  Check  with  your  local  Yaesu  dealer  for  specHic  details. 


Information  at  your  fingertips.  Everything  you  need  to  know  about  operating 
the  new  TH-7M  A  f  M  dual -bander  (  l44MHz/44QMHz)  can  be  viewed  in  its 
unique  dot-matrix  LCD  with  alphanumeric  display.  No  need  for  the  manual. 
In  addition  to  this  innovative  guide  function,  the  TH-79A  sports  a  user- 
friendly  menu  system,  providing  easy  access  to  the  many  powerful  features 
of  this  slimline  handheld  transceiver.  Such  as  82  non-volatile  memory  chan- 
nels with  ID,  DTSS  und  page  functions,  and  a  DTMF  memory  function  for 
auto-dial  operation.  Full-erossband  duplex  operation  is  available,  as  is  the 
jhilitv  to  receive  two  frequencies  on  the  same  band  (VHF+VHF  or 
L'HF+UHF)  simultaneously.  And  thanks  to  the  FET  power  module,  long 
hours  of  operation  are  possible  on  one  charge.  With  the  TH-79A,  transceiv- 
er technology  enters  the  2 1  si  century. 


.7W  approx,  output  (144MHz), ,2W  approx,  output  (440MH; 
,Yom  MOS  FET  power  module  and  supplied  6  V  battery;  5W 

pprox.  output  using  optional  PB-34 

Jot  matrix  LCD  with  menu/guide  system 

l2  nonvolatile  memory  'channels  with  ID 

)1U        uad  wrtfi  memory  function 

JTSS  (Dual-Tone  Squetch  System)  with  page 

Eutli-in  CTCSS  tone  encoder/decoder 

lutoinaric  band  change   I  Power-on  calf  siqn  display 

tum  repeater  offset  (VHF)    I  Input  overvoftage  warning 

-position  output  power  control 

tuto  power  -off  arul  battery  save  tunctton  IT  ime 

pie  scan  modes   1  Cross-band  repeater  function 

'a$e  dm  fiction   i  Channel  display  function 

Wideband  receiver  coverage.         :mg  AM  receive  on  the 
ain         and' 
ie  for  f 
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'SoeoHuCions  fluifinHfti  for  AmaUiir  tarts  only 

**Fmit  m*Mwd  Specfcafeott  guaranteed  tor  Amateur  banfe  on#> 
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KENWOOD  COMMUNICATIONS  CORPORATION 

AMATRjR  RADIO  PRODUCTS  GROUP 
RO- BOX  727*5. 2201  East  Danwiguet  St„  Iji^ Baac^  CA  90C0'  $ 

•Customer  SuppofVBroctiures  |3l0j  639-5300 
•Repair  LocaHoos/Fafis  1800}  KENWOOD  •Bulletin  Board  Service  (BBS)  {3t0j  76T-62S4 

KENWOOD  ELECTRONICS  CANADA  INC. 


